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(54) NOVEL HETEROCYCLIC AMIDE COMPOUNDS AND MEDICINAL USES THEREOF 

(57) A heterocyclic amide compound of the formula (0 



RHN 




(I) 



wherein each symbol is as delined in the specification, a pharmacologically acceptable salt thereof, a pharmaceutical 
composition thereof and a pharmaceutical use thereof. The heterocyclic amide compound and a pharmacdogicaSy 
acceptable salt thereof of the present invention have superior inhibitory action on chymase group in mammals inclusive 
of human and can be administered orally or parerrterally. Therefore, they are useful as chymase inhibitors and can be 
used tor the prophylaxis and treatment of various diseases caused by chymase. such as those caused by angiotensin II. 
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Description 
Technical Field 



Background Art 

angioplasty) and the like. " 5 aft8f PTCA (percutaneous transluminal coronary 

[0003] It is known that this angiotensin II is generated bv cleavaoe of twn ^ 

which is a peptide consisting of ten amino acids present" ^2!^ , eSfr0m9n9i0,rt ' ,l ' 

and die like, and known to be raspon^e^ta ^S^„, „IT £2? ««*al Www"*), apoprotein B 
Miraeakietal. 1995 172 p s&i^ acti»aK»no( otter proteases such as eonagenase (fcatono M 

-JJg-. ». A pa,,* application diawn to a JS^ZStXSSSSSSZ 
[0007] The above^entioned patent application W093/25574 in the name of PFIZER Inc discloses a series m r^. 

T 4 ' **■ Pj 33031 J - Med - C" 6 " 1 - 1994 > 37, p 3313. J. Med. Chem. 1995, 38, p 98 J Med Chem 1995 as o 21? IrJt 



Disclosure of the Invention 



^ILrtZT^T 0 * ^ intSnSiVe in an ,0 achie * e th * above^entoned objects 

and found thatby modrfymg or convert™, a part of the structure of the compound disclosed by ZENECA Ire andS 

^S: e « « in f aroup. inclusive of hZan hear, *£S££Z£Z£ 

7^ fJ^^° en2ymeS 35 human leutoc * e dastase - »«* exhibit superior characteristics in Son> 
t.oa safety and stab&ty m blood, which resulted in the completion of the present invention. ^ 
[0012] Accordingly, the present invention realtes to a heterocyclic amide compound of the formula (0 
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RHN 



10 




(D 



wherein 



15 



20 



25 



R 5 , R 6 and R 7 



M 

Y 
Z 



is a hydrogen atom, alky!, — CHO, — CONr^, —COR 1 . — COOR 1 . -CONHOR 1 , — CONHR 1 . 
— CONR 1 R 1t , — CONHS0 2 R\ — COSR 1 , — COCOR 2 , — COCOOR 2 . -CONHCOOR 2 . 
-COCONR 3 R 4 1 -CSXR 1 . -SC^WR 1 , — S0 2 NR 1 R 1, or — S0 2 E wherein R 1 and R 1, may be the 
same or different and each is independently alkyl, cycloalkyi, cydoaikylalkyl, aryi, arylalkyl, heter- 
oaryl, heteroarylalkyl, heterocycle or heterocyclic alkyl. R 2 . R 3 and R 4 may be the same or different 
and each is independently a hydrogen atom, alkyl or arylalkyl. or — NR 3 R 4 may in combination form a 
heterocycle, X is a single bond, — NH — , — O— or — S— , W is a single bond, — NH — , — NHCO— , 
— NHCOO— or — NHCONH — , and E is a hydroxyl group or amino; 

may be the same or different and each is independently hydrogen atom or alkyl, or one of R 5 , R 6 and 
R 7 is aryl, arylalkyl, arytalkenyl, heteroaryl. heteroarylaJkyl or heteroarylalkenyi and the rest are hydro- 
gen atom; 

is a carbon atom or nitrogen atom, provided that when M is a nitrogen atom. R 6 is void; 
is cycioalkyl. aryl or heteroaryl; 
is a group of the formula (i) 



30 




(i) 



formula (ii) 



40 



45 



(ii) 



or formula (ii) 



so 




wherein R 8 band R 9 may be the same or different -and each is independently hydrogen atom, alkyl, 
aryt. arylalkyl. heteroaryl, heteroarytalkyt halogen, trifluoromethyl, cyano. nitro. -NR 10 R 1C \ 
NHSOjR 10 , —OR 10 . -COOR 10 , -CONHS0 2 R 10 or — CONR 10 ^* wherein R 10 and R 10, may be 
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the same or different and each is independently hydrogen atom, alkyl, cycloalkyl, cycloalkylalkyl aryl 
arylalkyl. heteroaryl, heteroarylalkyl or trifluoromethyl, or -NR 10 R 10, may in combination form hete^ 
rocyde. A is —0—, — S— or — NR 12 — wherein R 12 is a hydrogen atom, alkyl. cycloalkyl or cycloalky- 
lalkyl. and a. b. c and d are each a carbon atom or one of them is a nitrogen atom and the rest are 
carbon atom; and 

n isOorl, 

wherein, of the above-mentioned groups, alkyl, cycloalkyl, cycloalkylalkyl, aryl. arylalkyl. aryialkenyl, heteroaryl, heter- 
oarylalkyl, heteroarylalkenyl, heterocycle and heterocyclic alkyl each optionally has a substituent, (hereinafter to be 
also referred to as compound (I)) 
or a pharmacologically acceptable salt thereof. 

[001 3J The present invention also relates to the above-mentioned heterocyclic amide compound of the formula (I), 
wherein Y is an optionally substituted aryl, and a pharmacologically acceptable salt thereof; the above-mentioned het- 
erocyclic amide compound of the formula (I), wherein Z is a group of the formula (i), and a pharmacologically accepta- 
ble salt thereof; and the above-mentioned heterocyclic amide compound of the formula (0, wherein one of R 5 , R 6 and 
R 7 is optionally substituted aryl and the rest is hydrogen atom, provided that when M is a nitrogen atom, R 6 is void, and 
a pharmacologically acceptable salt thereof. 

[001 4] The present invention further relates to a compound of the formula (II) 




wherein each symbol is as defined above (hereinafter to be also referred to as compound (II)). which is useful for the 
synthesis of compound (I). In addition, the present invention relates to a compound of the formula (XXVI) 




(XXVI) 



wherein each symbol is as defined above (hereinafter to be also referred to as compound (XXVI). which is useful for the 
synthesis of compound (I) and which has superior chymase inhibitory activity, and a pharmacologically acceptable salt 
thereof. 

[001 5] The present invention moreover relates to a pharmaceutical composition containing compound (I), compound 
(XXVI) or a pharmacologically acceptable salt thereof, and a pharmacologically acceptable carrier, a pharmaceutical 
use thereof, particularly, to a chymase inhibitor. 

[0016] The symbols used in the present specification are explained in the following. 

[0017] Alkyl at R, R 1 , R 1 ', R 2 - R 10 , R 10 \ and R 4 preferably has 1 to 6 carbon atoms and may be linear or branched. 
Examples thereof include methyl, ethyl, n-propyl. isopropyl, n -butyl, isobutyl. sec-butyl, tert-butyi, n-pentyl, isopentyi. n- 
hexyf and the like. 

[0018] Cydoalkyl at R 1 . R 1 '. R 10 , R 10 \ R 12 and Y preferably has 3 to 7 carbon atoms and is exemplified by cydopropyl. 
cydobutyl. cydcpentyl, cydohexyl. cycloheptyi and the like. 

[0019] Cycloalkylalkyl at R\ R 1 ', R 10 . R 10, and R 12 has the same cycloalkyl moiety as mentioned above and the alkyl 
moiety which preferably has 1 to 3 carbon atoms and which may be linear or branched. Examples thereof include cydo- 
propytmethyl, 2-cydobutylethyi, 3-cytopentylpropyl, cyctohexylmethyi, 2-cydohexyl ethyl, cycloheptylmethyl and the like. 
[0020] Aryl at R 1 . R 1 \ R 5 • R 10 , R 10, and Y is preferably phenyl, naphthyl or an ortho-fused bicydic group having 8 to 
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10 cyclic atoms wherein at least one ring is an aromatic ring (e.g., indenyl and the like), and the like. 

[0021] ArylalkyI at R 1 . R 1 ', R 2 - R 10 and R 10, has the same aryl moiety as mentioned above and the alkyl moiety which 

preferably has 1 to 3 carbon atoms and which may be linear or branched. Examples thereof include benzyl, phenethyl, 

3- phenylpropyl, 1- nap hthylm ethyl, 2-naphthylmethyl, 2-(vnaphthyl)ethy1, 2-(2-naphthyl)ethyl, 3-(l-naprithyl)propyl, 3- 
(2-naphtny1)propyl and the like. 

[0022] Arylalkenyl at R 5 - R 7 has the same aryl moiety as mentioned above and the alkenyl moiety which preferably 
has 2 to 6 carbon atoms and which may be linear or branched. Examples thereof include styryl, 3 -phenyl -2-propenyt. 

4- phenyl-3-butenyl, 5-phenyl-4-pentenyl, 6-phenyl-5-hexenyl. 3-(l-naphthyl)-2-propenyl, 4-(2-naphthyl)-3*butenyl and 
the like. 

[0023] Heteroaryl at R\ R 1 \ R 5 -R 10 . R 10 ' and Y is preferably a 5 or 6-membered cyclic group having a carbon atom 
and 1 to 4 hetero atom(s) (oxygen atom, sulfur atom and nitrogen atom), an ortho-fused bicydic hetero aryl having 8 to 
10 cyclic atoms derived threrefrom, which is particularly exemplified by benzo derivatives and derivatives obtained by 
fusing propenyiene, trimethylene or tetramethylene therewith, a stable N-oxide thereof and the like. Examples thereof 
include pyrrolyl, furyl, thienyl, oxazotyl, isoxazolyl, imidazoiyl. thiazolyl. isothiazolyl. pyrazolyl, triazolyt, tetrazolyl, 1,3.5- 
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,4-thiadiazolyl, pyridyl. pyranyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1 ,2,4-triaztnyl. 
1,2,3-triazinyl, 1 ,3,5-triazinyf, benzoxazolyl, benzothiazolyl, benzoimidazolyl, thianaphtenyl, isothianaphtenyl, benzo- 
furanyl. isobenzofuranyl. chromenyl, isoindolyl, indoiyl. indazolyl. isoquinolyl, quiholyl, phthalazinyl. quinoxalinyl, quina- 
zolinyl, cinnolinyl. benzoxazinyt and the like. 

[0024] Heteroarytalkyl at R 1 , R 1 \ R 5 - R 10 and R 10 ' has the same heteroaryl moiety as mentioned above and the alkyl 
moiety which preferably has 1 to 3 carbon atoms and which may be linear or branched. Examples thereof include 2- 
pyrrdylmethyl, 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-thienylmethyl, 2-(2-pyridyf) ethyl, 2-(3-pyhdy0ethyi, 

2- (4-pyrinyl)ethyt. 3-<2-pyrrolyl)propyl and the like. 

[0025] HeteroarytaJkenyl at R 5 - R 7 has the same heteroaryl moiety as mentioned above and the alkenyl moiety which 
preferably has 2 to 6 carbon atoms and which may be linear or branched. Examples thereof include 2-(2-pyridyl)ethenyl ( 

3- (2-pyridyl)-2-propenyl, 4^3-pyridyt)-3-butenyl. 5-(2-pyrrotyl)-4-pentenyl, 6-(2-thienyl)-5-hexenyl and the like. 
[0026] Heterocyde represented by R 1 and R 1 ' is a 4 to 6-membered ring having a carbon atom and 1 to 4 hetero 
atom(s) (oxygen atom, sulfur atom and nitrogen atom). Examples thereof include azetidinyl, pyrroiidinyl, piperidinyi. pip- 
eridino, piperazinyl, morpholinyl, morpholino. thiomorpholinyl. oxothiomorpholinyl. dioxothiomorpholinyl. tetrahydro- 
pyranyl, dioxacydohexyt and the like. 

[0027] Heterocyde represented by — NR 3 R 4 and — NR 10 R 10, is a 4 to 6-membered ring having a carbon atom, at 
least one nitrogen atom and optionally other hetero atom (oxygen atom or sulfur atom). Examples thereof indude aze- 
tidinyl, pyrrolicfinyl, piperidino, piperazinyl. morpholino, thiomorpholino, oxothiomorphoiino, dioxothiomorphotinoandthe 
like. 

[0028] Heterocyclic alkyl at R 1 and R 1 ' has the same heterocydic moiety as mentioned above for R 1 and R 1 '. and 
linear or branched alkyl moiety preferably having 1 to 3 carbon atoms. Examples thereof include azetidinyl ethyl, pyrro- 
lidinylpropyl. piperidinytmethyi, piperidinoethyl, piperazinyl ethyl, morpholinylpropyl, morpholinomethyl, thiomorpholi- 
nyl ethyl, oxothiomorpholinylethyl. dioxothionx)rphdinyl ethyl, tetrahydropyrariytpropyl. dioxacydohexylmethyl and the 
like. 

[0029] Halogen at R 8 and R 9 is exempliteid by fluorine, chlorine, bromine and iodine. 

[0030] Of the above-mentioned substrtuertts, alkyl, cyctoalkyt, cycloalkylalkyl, aryl, arylalkyl, arylalkenyl, heteroaryl, 
heteroarylalkyl, heteroarylalkenyl, heterocyde and heterocyclic alkyl are optionally substituted by one or more substrt- 
uents shown below. 

[0031] The substrtuerrts for these substituents are exemplified by halogen, hydroxy! group, nrtro, cyano, tnftuorome- 
thyl, aJkyl. alkoxy, alkylthio. tormyl, acytaxy, oxo, phenyl, arylalkyl, — COORa, — CHjCOORa, — OCHjCOORa, 
— CONRbRc, — Ch^CONRbRc, -OCH 2 CONRbRc, — COOfCH^NReRf, — S0 2 T 1 , — CONRdSOgT 1 , — NReRf, 
— NRgCHO, — NRgCOT 2 , — NRgCOOT 2 , — NRhCQNRiRj, — NRkSC^T 3 , -S0 2 NRIRm. -SC^NRnCOT 4 and the 
like. 

[0032] Of the exemplified substituents for the above-mentioned substituents, halogen, alkyl and arylalkyl may be 
those mentioned above. Alkoxy preferably has 1 to 6 carbon atoms and may be linear or branched. Examples thereof 
indude methoxy. ethcxy, propoxy. butoxy, pentyloxy, hexyloxy and the like. Alkylthio preferably has 1 to 6 carbon atoms 
and may be lin ar r branched. Examples thereof indude methytthio, ethylthio, propytthio, butytthio, pentytthio, hexylthio 
and the like. Acyloxy preferably has 1 to 6 carbon atoms and may be linear or branched. Examples thereof indude 
formyloxy. acetyioxy. propionyioxy. butyryloxy. vaJerylaxy. pivaloyloxy. hexanoyloxy and the like. 
[0033] Ra - Rn show hydrogen atom, alkyl (same as above) or arylalkyl (same as above). — NRbRc .—NReRf 
,_ NRiRj and — NRIRm in combination may form a heterocyde (same as those exemplified for the above-mentioned 
— NrSr* and — NR 10 R 10 \ which is optionally substituted by the above-mentioned substituents). — NRe Rf can also 
show a heterocyde having *0 (e.g., 2«pynrolidinon-1-yl, sucdnimkJe, oxazolidin-2«on-3-yl, 2-benzoxazolinon-3-yl, 
phthalimide. cis-hexahydrophthalimide and the like). T 1 - T 4 are the same as those exemplified above for R 1 and are 
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optionally -substituted by the above-mentioned substrtuents. Q is =0 or =S 

active compound by a method Known ZTme^IZJ^lZ^ "T* feS ° W&i into "* **** 
compound can exist as a mixture of diasTereome^ or SSST^ T"* crtcn ^ me 
cally active compound by a method known per se d,aster *>mer, wh.ch can be also resolved into each opfi- 

[0035] The compound (I), compound (II) and compound iXXVll «.„ *h~, ™. 

tautomers or solvates (e.g.. ketone solvate. hydrateXS £ P 0 '™"'^ and Ms! as »"» » more 

[0036] Therefore, the present invention encomoass*^ am, * ih« 

po£»*« tautomers, sotvates and opton^^Thi^ ST^ 0 "* ■«"*""«* *** isomers. 

[0037] When the compound (I) and comoound rxxvn JJZi, 

thereof include, for ex^e. ^S ^ ITZ^ 

metal salt (e.g.. satt with calcium, magnesium aS me^r^urZ' ' P ° ta$SIUm and •*'*■>• a,kalina earth 

acid, phosphoric acid and the iSSS^f?^^ "* h * robromic «*■ "ydriodic acid, sulfuric 
nesuKonic acid, form, acid. acefc S^SSSS o^Hc^cS^ ^ «■ MoJ 

acid, adipic acid, mateinic acid, tartaric add. sucdrfc aS l nSSiS i ■ aad ' maton,c «*>• acid, glularic 

( 4M « with g,utamic acid, aspartic acid anXL^Z^ ' ** ** 83,1 "* "*» a ^ 

wherein one of R* R« ^ «fa»ZS22l ! w If ^ °' the fermu,a ® ; a ^P 0 ^ of the formula (I) 
nitrogen atom. R* is voTand LtT * ^ ^ ^ are atom - P««- that when Mis a 

93. 94 and the like. ' ^ ^ * 5 * • 71 - 7 2. 73. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 

[0041] The production method of the inventive compound (!) is shown in the following Scheme I 



firheme I 
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daHN |J^«H " 

O 

Cm) 



A»OR» 



CIV) 
CV) 

I 



R 

RHN 




OH 



Cvn) 



I(R«cfaz) 



I(R-H) 



I(R*H) 



(VI: R*H) 



wherein R 11 is a hydroxy-protecting group, cbz is berizyloxycaibonyl and other symbols are as defined above. 
[0042] The hydroxyprotecfing group at R 1 1 is. tor example, acetyl, trimethylsilyl. tert-butyl dimelhylsilyl. triscpropyts- 
ilyl, tert-outyl diphenylsilyl and the like, _ . . „„. „ 

[0043] As shown in the above scheme I. compound (III) is first condensed with amine A to give compound (VII). or 
compourxi(HI)isfinacoixiensedwto c ^ oc ,, nn „ 
[0044] The compound (III) is described in publications (Japanese Patent Unexamined Publication Nos. 56785/1 994 



10 



15 



20 



25 



30 



35 
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M»^»«n, , .„ jr.., „ coo,^ <^j?2zzzz^%r" " v> ' <Wm "' *• 

[0048] The benzyloxycarbonyl group of compound (IV) can be r»m^ hi = ~T \S ?' 
ation , deconposition and the like to convert SSSiSi ■ uch 35 

other than a hydrogen atom convenfonal method to g.ve compound (VI) wherein R is a substifcient 

thesued using an activated ca^c aUS aslcSTnT^ °2?* " - COCONr3r4 <*" be syn- 
other method. oenvaove such as acid halide, or using carboxylic acid and a coupling agent, or 

l ^lrT &n COmpound wherein R is -CONH 2 . — CONHR 1 , -CONHSO,Ri or-CONHCnopZ ^ 
a method using isocyanate and the like can be us«i For a » ',7^."^ or— CONHCOOR* is synthesized, 

dphosgen (tnchkZLytchtorofomJe) ^^^ e g ^ ( S^t^ Ua ^^^ ii(rtda20,e - P^-OW. 

hot of the formula R'OH. thiol of the tormu la R'Z2 ^T? 1 ?* 0 ^ 1 and the lite alco- 

as triethyfamine and the like, is e^oyed 6 '° rmula R NH * (R k NK R1 ° NH * "d a base such 

[00521 When a compound (VI) wherein R is -CSXR 1 « synthesis a ■ 

derivative (e. g.. thioytehlorkfe. lower alky, ester oflSai^jSE" i^SL?" 8 noca ****« 
a coupling agent, and the like are employed In addition faT?™S . ^ * te) ' 3 method usin9 thioic add an ^ 
liketogemerwima.coho.ofmeforr^o^ 

employed. When a compound (VI) wherein X is -NH k c!T J ? * the formula R NHjandflie like, is 
be mployed. ' ere,nX,s ^ H - ,ss ^^ 2ed a ^emod using isotitiocyara 

[0053] When a compound (VI) wherein R is — SQ.WR' -SCNR'Ri- or on c v 
method and the like is suitably used for sutfanvb*^ ^L'.^V _S ° 2E B svrrthesiz ««. the following 

HO-S0 2 WR\ HO-^^R y i'SSo^^^ r ^L^!T Pe u a m6th0d usi "9 «* Bte acid * *e formuto 
moy.) chloride of ^^^^^^1^"^^°^^ (or suffa- 

dine and the like) or inorganic base (e g sodSSho^ Z^f^ ^ 15886 (e - B " pyri- 
^oo^.t^^ 

Suer^^^ 

group that can be preterabty^X;^ 30 

^NRdS^T' as tTs^Lt e^Ll^ ST 8 r^^-^ONRbRc. -OOO^NReRf or 
HNRbRc, HO^^NReRf^W^ ma^el hi" ' ^ C ° mP ° Und 01 * e ^ HORa. 
formula -CobS (cartoxJ |IS EdroLl^ ^"ll*^ and ""^^ 0/1) having a group of the 
ative thereof, are reacted Z\ £ Z J££^ " - *" <* « «**- 

[0056] When compound (VI) has a group of the formula -OCH,COORa or -OCK.mMRhB. - «, „ ^ 
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substituent is reacted with an activated derivative of an acid, which is represented by the formula HOCOT 2 , HOCOOT 2 , 
HOCQNRiRj. HOSO2T 3 and the like, to give this compound. 

[0058] When compound (VI) contains heteroaryl N-oxide in R 5 - R 7 . R or Z, the corresponding compound (VI) con- 
taining heteroaryl in the group at R 5 - R 7 , R or Z is oxidized with a conventional oxidizing agent such as dioxirane and 

5 the like in acetone to give this compound. 

[0059] While conversion of the substituent of each substituent at R, Z and the like, and the like has been explained 
by referring to the case of compound (VI). it does not mean that such conversion and the like are possible only with 
regard to compound (VI), but are possible with regard to various other compounds as long as it does not affect other 
functional groups contained in the chemical structure. For example, when the substituent of each substituent at R, Z 

10 and the like is amino, hydroxyl group and the like, conversion in the form of compound (I) rather than compound (VI) is 
preferable. 

[0060] The hydroxy-protecting group (R 11 ) of compound (V) and compound (VI) is removed to give compound (II). 
This compound (II) is useful as the synthetic intermediate of compound (I). 

[0061] This hydroxy-protecting group is removed in an inert solvent such as tetrahydrofuran and the like, using 
;5 tetrabutyl ammonium fluoride and the like, wherein the use of acid such as acetic acid and the like for buffering the reac- 
tion mixture is preferable. 

[0062] Then, the hydroxyl group of compound (II) is oxidized to give compound (I). 

[0063] The oxidation is preferably carried out, for example, by a method using an excess of cfimethyl sulfoxide, water 
soluble carbodiimide and dichloroacetic acid as a catalyst in an inert solvent such as toluene and the like at approxi- 

20 mately room temperature. Useful other methods include a method wherein an aqueous alkali solution of potassium per- 
manganate is used ; a method wherein oxaJyl chloride, dimethyl sulfoxide and tertiary amine are used ; a method 
wherein acetic anhydride and dimethyl sulfoxide are used ; a method wherein pyridine-suHur trioxide complex and dime- 
thyl sulfoxide are used ; a method wherein a chromium(VI) oxide • pyridine complex is used in methylene chloride ; a 
method wherein a hypervalent iodine reagent such as periodinane (e.g.. 1 ,1 ,1 -triacetoxy-1 . 1 -dihydro-1 ,2-benziodoxol- 

25 3(1 H)-one and the like) is used in dichloromethane or dimethytformamide ; and the like. 

[0064] In the compound (VII) obtained by condensation of compound (III) and amine A or eliminating hydroxy-protect- 
ing group of compound (IV). the hydroxyl group is oxidized according to the above-mentioned method to give a com- 
pound (0 having amino protected by benzyloxycarbonyt. 

[00651 Then, benzyl oxycarbony! of this compound is deprotected under mild reaction conditions to give compound (I) 
30 wherein R is hydrogen atom For example, acid decomposition by reaction with trif luoromethanesulfonic acid or trrfluor- 
oacetic acid in the presence of anisole or thioanisole. or hydrogenation decomposition using palladium carbon and the 
like as a catalyst, is applied for deprotection. 

[0066] When the above-mentioned acytation reaction and the like is additionally applied, compound (I) wherein R is 
other than hydrogen atom can be obtained. 
35 [0067] Scheme II shows a different method for producing compound (IV)- This method is applied solely when M is a 
carbon atom. 
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Scheme TJ 



w 



15 



t±2HN /f W 



o 



, 9 (?*yb-Y 



Y 9 (oy„.Y 




wherein each symbol is as defined above 

method based on these publications] and compound's Thi ml J w * * 3 ° 0nip0und * a conventional 

[0069] As disclosed in. for ttmtpi ^£35i ^ITSIX m"^" 9 COmpound B * 

^37. p 3303. this -actio.^ed^ and J. Med. Chem. 

10070] Scheme III shows methods of synthesizing amine A ant amino a- 

intermediate. "18512109 amine A and amine A using cyanohydrin compound (XIII) as a key 
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Scheme m 



RpHN^COjH 
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RpHN COjRq 
(X) 



RpHN 



rxi) 



RpHhf"CHO 
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OH 
(XB) 



OR" 
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(CHj^Y 



RpHN ORr 
OH 
(XJV) 



RpHN >T NHj 
OR" 
(XVI) 



RpHN^Y 2 
OH 
(XV) 



R P HN A Y Z 
OR" 

(xvn) 



wherein Rp is arrino-protecting group. Rq and Rr are each aikyl and other symbols are as defined above. 

[0071] The amino-pr electing grou> at Rp is exemplified by benzyloxycaibonyl (eta), tert-butoxycarbonyl (BOC) and 

the like. . 
[0072] Alkyl at Rq and Rr has 1 to 6 carbon atoms and is exemplified by those mentioned above. 
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[0073] First compound (IX) is esterified to give compound (X) 

ssr crrr 0 " me " ,o<, ^ cre,Sn9 — »«- J~ k^**™-^^ 

sib,e to <*tain compound ^ by^ use oT^^^ 

r moves trimethylsilyl e> suDsec ? uen t treatment with an acid 
[0081 J Amine A wherein 2 is thiazoie can be oroduced hv a rfifforan* L . . , 

m --~roupo< w ^^^ 

^ ^jssa wsr' (XV) * renwed to swe a - ** a ™°— * 

XousTy^ 



RpHN CHO RpHN^Y 2 - A 

CXI) , OH 

(XV) 



r* 16 !!", 0 ,'? 3 *** impartn9 nude °P hili c«y «o <he 2-posifion carbon atom f the group represented bv 2 fe a Irthh™ 
tnmethyteilyl and the like) and other symbols are as defined above represented by Z (e.g.. lithium. 

^ t!* 1 ™" 1 - '"J* 6 rep0rt 01 Tsutsumi 61 31 < J - »*««■ Chem. 1994. 37. p 3492), the heterocyclic reaoent Q-Z 
wherein G is Irtruum. ,s diredJy reacted with compound (XII) to give compound (XV) exerocyctic reagent Q-Z, 

(00891 The aba^mwrtioned reagent G-Z, wherein G is lithium, can be produced and used as descrtoed in forexam- 

SiTrS"^ fT S ahedr ° n LetL 1981 ' «■ p 1737 >' Schroederetal. (Liebigs Ann. Chem ^^bS£ 
etal. (Bull. Soc. Chem. France 1962. p 2072). Shirietetal. (J. Am. Chem. Soc. 1957. 79. p4922), Ogura 5 ?5g 
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Chem. 1974, 39. p 1374) or Jastin et al. (Chem. Ber. 1973. 106, p 594 and p 2815). 

[0090] As shown in the report of Dondoni et al. (J. Org. Chem. 1988. 53. p 1748), Edwards et al. (J. Med. Chem. 1995. 
38, p 76), Tsutsumi et al. (J. Med. Chem. 1994. 37. p 3492) or Costanzo et al. (J. Med. Chem. 1996. 39, p 3039), the 
heterocyclic reagent G-Z, wherein G is trimethyisilyl, is first reacted with compound (XII) to introduce the compound into 
5 O-trimethylsilyl derivative of the corresponding alcohol. 

[0091] Then, by a conventional method, trimethyisilyl is removed to give compound (XV). Preferably, the reaction pro- 
ceeds in an inert solvent such as tetrahydrofuran. dichJoromethane and the like in the presence or absence of cesium 
fluoride or tetrabutyl ammonium fluoride at 0 • 60°C. 

[0092] As shown in the report of. for example, Dondi et al. (Tetrahedron Lett. 1985, 26, p 5477, J. Chem. Soc. Chem 
w Commun. 1984, p 258). Medici et al. (Tetrahedron Lett. 1983. 24. p 2901) or Edwards et al. (J. Med. Chem. 1995. 38. 
p 76), the above-mentioned reagent G-Z, wherein G is trimethyisilyl, can be produced and used in a manner similar to 
the case with 2-trimethyisilyloxazole. 2-trimethylsilybenzothioazole and 2-trimethytsilyrthiazole. 
[0093] Then, the ami no-protecting group of compound (XV) is removed to give amine A. 

[0094] Scheme V shows methods of synthesizing amine A using compound (XIX) having N-methoxy-N-methylamido 
75 group and heterocyclic reagent G-Z via heterocyclic ketone. 

Scheme V 



20 



30 



35 




40 

wherein each symbol is as defined above. 

[0095] As shown in the report of Weinreb et al. (Tetrahedron Lett. 1 981 , 22. p 381 5) and Dufore et al. (J. Chem. Soc. 
PerWn Trans. 1 1986, p 1895), compound (IX) is condensed with N.O-dimethylhydroxylamine to give compound (XIX), 
45 and the compound is reacted with the heterocyclic reagent G-Z, wherein G is lithium, to give compound (XX). The het- 
erocyclic reagent G-Z, wherein G is lithium, can be produced as mentioned above. 

[0096] Then, compound (XX) is reduced with, for example, sodium borohydride and the like to give compound (XV) 
with ease and the amino-protecting group is removed to give amine A. 

[0097] The compound (XXI) obtained by removing the amino-protecting group of coumpound (XX) is condensed with 
so compound (III) by the method descrtoed with respect to the condensation using amine A under Scheme I to directly give 
compound (I) wherein R is benzyl oxycarbonyl. 

[0098] While amine A can be obtained as mentioned above, the hydroxy! group of amine A is protected with hydroxy- 
prot acting group (R 1 1 ) to give amine A\ It is preferable that hydroxy-protecting group be introduced while amino is pro- 
tected with protecting group Rp. and the amino-protecting group be removed thereafter. 
55 [0099] Scheme VI shows methods of synthesizing compound B. 
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Wn » («in, 



25 



30 




/5 



20 



B 



wherein each symbol is as defined above 
[0100] 



[0100J For example, as shown in the report of Dampwwwi *t *i / 1 ou 

reacted with chloroacety. ch.oride in an £££ SKl2tl£l ^ ^ P ^ "*» A « ** 
base such as N-methylmorpholine and the liteaTS) he ,ike ,n * e <* an organic 

[0101] The hydroxyl group of this conpound OCX? \J2£EFS!L ' t0 8"» compound (XXII). 

[0103] Scheme VI. shows a different method of synthesi^ impound (VII). 



35 



40 



45 
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SchmieVII 




(XXVI) 



wherein each symbol is as defined above. 

[0104] The compound (III) is condensed with compound (XXIV) by the method described with respect to the conden- 
sation with amine A under Scheme I to convert the compound to compound (XXV). This compound is oxidized by the 
method descrtoed with respect to the conversion of compound (II) to compound (I) to give compound (XXVr). 
[0105] While the alcohol compound of the formula (XXIV) may be marketed, those that are not can be obtained by 
removing the amino-prdtecting group of compound (XI). 

[0106] Then, compound (XXV r) is subjected to cyanohydrination reaction by the method descrtoed with respect to 
Scheme III, i.a, the method tor conversion of compound (XII) to compound (XIII), to give compound (XXVII). After con- 
verting nitrile to imidate or thioamide, the heterocyde is formed by the aforementioned method to give compound (VII). 
[0107] It is also posstoie to directly synthesize compound (VII) by the method descrtoed with respect to Scheme IV 
and using compound (XXVI*). 

[0108] The inventive compound (XXVI) is obtained as compound (XXVr) when R is benzytaxycarbonyi. When R is 
not benzytaxycarbonyi, it can be obtained from compound (XXV) or (XXVI*). 

[0109] The compound (XXVI) is derived from compound (XXV) by protecting the hydroxy! group of compound (XXV) 
with a protecting group (R 11 ) and following the method described with respect to the conversion of compound (IV) to 
compound (I) under Scheme L When it is derived from compound (XXVI*), aldehyde group of compound (XXVI*) is pro- 
tected as acetal using methanol, ethylene glycol and the like, the compound is subjected to the method described with 
respect to the conversion of compound (IV) to compound (VI) under Scheme I, and acetal of the aldehyde group is 
deprotected. 

[0110] Schem VIII shows method of directly synthesizing compound (I) via compound (XXXI) having N-methoxy-N- 
methyiamxJo group 
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Scheme VIII 



5 



10 



15 



20 



25 



30 




l(R = cta) 



35 

wtier in each symbol is as defined abova 

[0111] The compound (III) is condensed with compound (XXVIII) by the method described with respect to the con- 
densation with amine A under Scheme I to convert the compound to compound (XXIX). Ester of this compound is 
hydrotyzed or subjected to suitable deprotection to give compound (XXX). Using this compound according to the 
40 method described under Scheme V, compound (I) wherein R is benzyloxycaibonyl via compound (XXXI) can be 
obtained 

[0112] While the ester of the formula (XXVIII) may be marketed, those that are not can be obtained by removing the 
ami no-protecting group of compound (X). 

[0113] The compound (I), compound (II) and compound (XXVI) of the present invention thus obtained can be sub- 
45 jected to Known separation and purification methods, such as concentration, extraction, chromatography, reprectpita- 
tion, recrystallization and the like, to give a compound having an optional purity. 

[0114] The pharmacologically acceptable salts of this compound (I) and compound (XXVI) can be produced by a 
known method. Further, various isomers of these compounds and the like can be produced by a known method. 
[01 1 5] The compound (0 and compound (XXV f) and pharmacologically acceptable salts thereof of the present inven- 

50 ton have superior inhibitory action on chymase group in mammals such as human, dog, cat and the like. 

[0116] Thus, the conpound (I), compound (XXVI) and pharmacologically acceptable salts thereof of the present 
invention are useful as inhfortors of chymase group, inclusive of human heart chymase, and useful for the prophylaxis 
and treatment of various diseases caused by chymase, inclusive of the diseases considered to be caused by angi- 
otensin II, such as hypertension, hypercardia, myocardial infarction, arteriosclerosis, diabetic and non-diabetic retinop- 

55 athy, vascular restenosis alter PTCA and the like. In addition, they show superior characteristics in absorption, safety, 
stability in blood and the lika 

[0117] When the compound (I), compound (XXVI) and pharmacologically acceptable salts thereof of the present 
invention are used as pharmaceutical products, a pharmacologically acceptable carrier and the like are used to give a 
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pharmaceutical composition in the form of granule, tablet, capsule, injection, ointment, cream, aerosol and the like, 
which is administered orally or parenteral^. The above-mentioned preparation contains compound (I), compound 
(XXVI) or a pharmacologically acceptable salt thereof in an effective amount 

[0118] The dose of the compound (I), compound (XXVI) and a pharmacologically acceptable salt thereof varies 
depending on the administration route, condition, body weight, age and the like of patients, and is appropriately set 
according to the administration object. In general terms, for oral administration to an aduit. the dose of 0.01 - 1000 
mg/kg body weight/day, preferably 0.05 - 500 mg/kg body weight/day, which is given in a single dose or several doses 
a day. 

[0119] The present invention is explained in detail in the following by way of Reference Examples and Examples, to 
which the present invention is not limited. 

[0120] 1 H — NMR was determined at 300 or 500 MHz. The chemical shift of 1 H— NMR was based on tetramethylsi- 
lane (TMS) as an internal standard and relative delta (6) value was shown in parts per million (ppm). The coupling con- 
stant was shown using s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet), brs (broad 
singlet), ABq (AB quartet) and the like, and obvious multiplicity by Hz. The thin layer chromatography (TLC) and column 
chromatography were performed using silica gel (Merck). Condensation was performed using a rotary evaporator man- 
ufactured by Tokyo RikaWkai Co., Ltd. 

Reference Example 1 

Synthesis of [5-benzyloxycarbonylamino-2-<4-f luorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyQacetic acid 
[0121] 

(1) Into a solution of 4-fluorobenznitrile (50.9 g, 0.420 md) in ethanol (500 mL) was blown hydrogen chloride to sat- 
uration under ice-cooling and the mixture was stirred at room temperature for 21 hours. The solvent was evapo- 
rated under reduced pressure and the obtained crystals were washed with ether and dried in vacuo to give ethyl 4- 
fluorobenzimidate hydrochloride as white crystals (78.8 g. 92%). 

(2) To a solution of the objective compound (78.8 g. 0.387 mol) of Step (1) in ethanol (350 mL) was added dropwise 
aminoacetakJehyde diethyl acetal (62 mL, 0.43 mol) under ice-cooling, and the mixture was stirred at 5°C fa 16 
hours. Eethand was evaporated under reduced pressure and the obtained concentrate was added to 1N aqueous 
sodium hydroxide solution (750 mL) and extracted with chloroform. The extract was dried over magnesium sulfate 
and the solvent was evaporated under reduced pressure to give a colorless oil containing N-(2,2<iiethoxyethyl)-4- 
fluorobenzamidine. 

(3) To a solution of the objective compound (crude product obtained by the above-mentioned reaction) of Step (2) 
m ethanol (1 50 mL) was added dropwise at room temperature diethylethoxymethylene maionate (86 mL 0.43 mol). 
After the dropwise addition, the mixture was heated to 100°C and stirred for 3 hours. The solvent was evaporated 
under reduced pressure and the obtained residue was separated and purified by silica gel column chromatography 
(1:1 ethyl acetate hexane) to give ethyl l-(2,2-dietrK)xyethyl)-2-(4-fluorophenyl)pyri 

as a pale-yeltow oil (I35g) (yield from the objective compound of Step (1) 92%). 

(4) To a solution of the objective compound (135 g. 0.358 mol) of Step (3) in pyridine (480 mL) was added lithium 
iodide (120 g, 0.895 mol) and the mixture was heated to 100°C and steed for 16 hours. The organic solvent was 
evaporated under reduced pressure and toluene (100 mL) was added. The residual trace amount of pyridine was 
evaporated under reduced pressure. The residue was added to a saturated aqueous sodium hydrogencarbonate 
solution (500 mL) and organic material other than carboxylic acid was extracted with ethyl acetate. After removing 
insoluble material by filtration, the aqueous layer was separated. The aqueous layer and the insoluble material were 
combined and 2N hydrochloric acid (ca. 1 L) was added to adjust the pH to 3 and the mixture was extracted with 
ethyl acetate. The extract was washed with saturated brine and dried over magnesium sulfate. The solvent was 
evaporated under reduced pressure to give a brown oil containing l-(2,2-diethoxyethy9-2-<4-flua^ 

din-6(1 H)-one-5-carbGxyiic acid. 

(5) To a solution of the objective compound (crude product obtained by the above-mentioned reaction) of Step (4) 
and triethylamine (87.5 mL 0.63 mol) in l ,4-dicxane (900 mL) was added dropwise at room temperature dphenyl- 
phosphoryl azide (84 mU 0.37 mol)- After the dropwise addition, the mixture was heated to 1 10°C and stirred for 2 
hours. The mixture was cooled to room temperature and benzyl alcohol (44 mL 0.43 mol) was added. The reaction 
mixture was heated again to 1 10°C and the mixture was stirred for 4 hours. The reaction mixture was cooled to 
room temperature and 1 ,4-dioxane was evaporated under reduced pressure. The residue was added to a saturated 
aqueous ammonium chloride solution (1 L) and extracted with ethyl acetate The extract was washed successively 
with 1N aqueous sodium hydroxide solution and saturated brine, dried over magnesium sulfate and concentrated 
under reduced pressure. The residue was separated by silica gel column chromatography (1 2 ethyl acetateihex- 
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ane) to give a mixture of (5tenzyloxycartony^ 

hyde diethyl acetal and benzyl alcohol as a pale-yellow oil (126 g) (69% as objective compound). 

(6) To a solution of objective compound of Step (5) (126 g. mixture with benzyl alcohol. 0.247 mol as objective com- 
pound of Step (5)) in tetrahydrofuran (THF) (650 mL) was added 1N hydrochloric acid (500 mL) and the mixture 
was stirred at 70°C fa 14 hours. The reaction mixture was cooled to room temperature and THF was evaporated 
under reduced pressure. To the obtained concentrate was added a saturated aqueous sodium hydrogencarbonate 
solution to adjust its pH to 7 and the mixture was extracted with thy) acetate. The extract was dried over magne- 
sium sulfate and the solvent was evaporated under reduced pressure to give a white solid containing (5-benzyloxy- 
cart»nylamino-2-(4-fluorophenyl)-l,6^ 

(7) To a mixture of the objective compound (cr ude product obtained by the above-mentioned reaction) of Step (6) 
2-methyl-2-propanol (900 mL) and 2-methyl-2-butene (1 06 mL, 1 .00 mol) was added a solution of sodium dihydrch 
genphosphate dihydrate (180 g. 1.15 mol) and sodium chlorite (80% content, 136 g. 1.20 mol) in water (400 mL) 
and the mixture was stirred at room temperature tor 2 hours. The insoluble material was removed by filtration and 
the organic solvent was evaporated under reduced pressure. The obtained concentrate was added to 2N hydro- 
chloric acid (650 mL) and the mixture was extracted with ethyl acetate. The extract was washed with saturated 
brine, dried over magnesium sulfate and concentrated under reduced pressure. Ethyl acetate-hexane (1 : 1) was 
added to the residue for crystallization to give the title compound as a white solid (10.6 g). The insoluble material 
obtained earlier was added to 1 N hydrochloric acid (500 mL) and the mixture was extracted with ethyl acetate. The 
extract was washed with saturated brine and dried over magnesium sulfate. The solvent was evaporated under 
reduced pressure to give the title compound as a white solid (67.7 g, total yield 80%). 

1 H-NMR (500MHz. DMSO-d^ 13.3 (bis. 1H), 8.99 (s. 1H). 8.46 (s. 1H). 7.56 (dd. J * 5.4, 8.9 Hz. 2H) 744 
(d. J = 7.2 Hz. 2H). 7.30-7.42 (m. 5H), 5.19 (s. 2H), 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720, 1660. 1600 cnV 1 

Reference Example 2 

Synthesis of 2-amino-1 -(2-benzoxazolyl)-1 -hydroxy-3-phenylpropane 
[0122] 

(1) To a mixture of L-phenylalaninol (20.2 g, 0.134 mol), sodium carbonate (21.2 g, 0.200 mol) and 1.4-dioxane 
(150 mL) was added a solution of benzyloxycarbonyl chloride (19.1 mL. 0.134 mol) in 1.4-dioxane (50 mL) and the 
mixture was stirred at room temperature for 3 hours. Water (300 mL) was added to the reaction mixture and the 
obtained mixture was added to ice-coded 0.5N hydrochloric acid (500 mL). The precipitated crystals were col- 
lected by filtration and washed with hexane and dried to give N*enzyloxycarbonyl-L-phenylalaninol as white crys- 
tals (28.8 g, 76%). 

(2) To a solution of ihe objective compound (10.7 g, 37.5 mmol) of Step(l) and triethylamine (21.3 mL, 153 mmol) 
in dichloromethane (100 mq was added a solution of sulfur trioxtoe-pyridine complex (23.9 g, 150 mmol) in dime- 
thyl sulfoxide (DMSO) (100 mL) at -10°C. The obtained solution was stirred at 10-20°C tor 45 min and added to the 
saturated brine (400 mL). The mixture was extracted with ether. The extract was washed successively with 1N 
hydrochloric acid, a saturated aqueous sodium hydrogencartxnate solution and saturated brine, dried over mag- 
nesium sulfate and concentrated under reduced pressure to give N-benzyloxycarbonyl-L-phenylalaninal as a white 
solid (0.6 g. quantitatively). 

(3) To a solution of the objective compound (5.00 g. 17.6 mmol) of Step (2) and acetone cyanohydrin (4.8 mL. 53 
mmol) in dichloromethane (50 mL) was added triethylamine (1 .5 mL. 1 1 mmol) and the mixture was stirred at room 
temperature for 4 hours. The solvent was evaporated under reduced pressure and the obtained concentrate was 
added to water (100 mL). The mixture was extracted with ethyl acetate The extract was washed with saturated 
brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was separated and 
purified by silica gel column chromatography (2:1 hexane:ethyl acetate) to give N-benzybxycabonyl-DL-phenylar- 
aninal cyanohydrin as a pale-yellow solid (5.15 g, 94%). 

(4) To a mixture of chloroform (30 mL) and ethanol (28 mL, 0.48 mol) was added dropwise acetyl chloride (31 mL. 
0.44 mol) under ice-cooling over 20 min. The mixture was stined at 0°C tor 10 min and a solution of the objective 
compound (4.50 g. 14.5 mmol) of Step (3) in chloroform (30 mL) was added. The mixture was stirred at 0°C for 3 
hours. The solvent was evaporated under reduced pressure to give a pale-yellow solid. Thereto were added etha- 
nol (100 mL) and o-aminophenol (1.90 g. 1 7.4 mmol) and the mixture was heated to 90°C and stined for 6 hours. 
The solvent was evaporated under reduced pressure and the obtained concentrate was added to 0.5N aqueous 
sodium hydroxide solution (100 mL) and the mixture was extracted with ethyl acetate The extract was washed sue- 
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cessiveiy with 0.5N hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and saturated 
brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was separated and 
purified by silica gel column chromatography (60:1 chloroform:methanol) to give 1 -(2-benzoxazolyl)-2-benzyloxy- 
carbonylamino-1 -hydroxy-3-phenylpropane as a pale-brawn solid (5.12 g, 88%). 
5 (5) To a solution of the objective compound (3.63 g, 9.02 mmol) of Step (4) in methanol (50 mL) was added under 
nitrogen atmosphere 10% palladium carbon (480 mg) and the mixture was stirred at room temperature for 18 hours 
under hydrogen atmosphere. The catalyst was filtered off and washed with methanol. The filtrate was concentrated 
under reduced pressure to give the title compound as a brown solid (2.43 g. 100%). 

w 1 H-NMR (500 MHz, DMSOd 6 )8 7.74-7.68 (m. 2H). 7.41-7.15 (m. 7H), 6.17 (m, 0.3H), 6.08 (brs. 0.7H), 4.61 

(m, 0.7H), 4.54 (m, 0.3H), 3.34 (m, 1H), 3.05 (dd, J = 13.4, 3.8 Hz, Q.3H), 2.78 (dd. J = 13.4, 5.9 Hz, 0.7H), 
2.60 (dd, J = 13.4, 7.9 Hz, 0.7H), 2.53 (dd, J = 13.4, 8.9 Hz, 0.3H), 1.47 (brs, 2H) 
IR (KBr) 3400, 3020. 1585, 1555 cm' 1 

is Reference Example 3 

Synthesis of 2-amino-1 -hydroxy- 1-{5-(methoxycarbonyl)benzoxazol-2-yl]-3-phenylpropane 
[0123] 

20 

(1) To a solution of 4-hydroxy-3-nitrobenzoic acid (15.8 g, 86.3 mmol) in 1.2-dichloroethane (150 mL) were added 
methanol (1 4 mL) and cone, sulfuric acid (0.5 mL) and the mixture was heated to 80°C and stirred. Methanol (9 mL) 
was added on the way and the mixture was stirred for 21 hours. The reaction mixture was added to a saturated 
aqueous sodium hydrogencarbonate solution (400 mL) and extracted with chloroform The extract was washed 

25 with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure to give methyl 4- 
hydroxy-3-nitrobenzoate as a yellow solid (11.5 g. 68%). 

(2) To a solution of the objective compound (11.4 g, 57.8 mmol) of Step(1) in ethyl acetate (300 mL) was added 
under nitrogen atmosphere 10% palladium carbon (1 .80 g) and the mixture was stirred at room temperature for 18 
hours under hydrogen atmosphere. The catalyst was filtered off and washed with ethyl acetate. The filtrate was 

30 concentrated under reduced pressure. The obtained solid was washed with ether- hexane (1 :1 ) and dried in vacuo 
to give methyl 3-amino-4-hydroxybenzoate as a pale-brown solid (9.34 g, 97%). 

(3) Using the objective compound of Step (2) and by a reaction similar to that in Reference Example 2-(4), 2-ben- 
zylaxycarbonylamino-1 -hydroxy- 1 -[5-(m«hoxycarbonyl)benzoxazol-2-yl]-3-phenylpropane was obtained as a pale- 
brown solid (1.80 g. 81%). 

35 (4) Using the objective compound of Step (3) and by a reaction similar to that in Reference Example 2-(5), the title 
compound was obtained as a pale-brown solid (1.14 g. 98%). 

1 H-NMR (500 MHz, DMSOd^ 8.27 (d, J * 1 .3 Hz. 0.4H), 8.25 (d. J = 1 .3 Hz, 0.6H), 8.03 (dd. J = 8.6, 1 .3 Hz, 
0.4H), 8.02 (dd. J * 8.6, 1 .3 Hz, 0.6H), 7.84 (d, J = 8.6 Hz. 0.4H), 7.81 (d, J = 8.6 Hz. 0.6H), 7.28-7.23 (m, 4H), 
40 7.18-7.13 (m. 1H). 4.77-4.73 (m, 1H). 3.89 (s, 3H). 3.58 (m. 0.6H). 3.50 (m, 0.4H). 3.06 (dd. J = 13.6. 4.8 Hz. 

0.4H). 2.88 (dd. J « 13.6. 7.3 Hz. 0.6H), 2.81 (dd. J = 13.6, 6.8 Hz, 0.6H), 2.65 (dd. J = 13.6, 8.2 Hz, 0.4H) 
IR (KBr) 3300. 1710. 1615 cm' 1 

Reference Example 4 

45 

Synthesis of 2-amino-1 -hydroxy- 1 -{&-(methaxycarb^ 
[0124] 

so (1) Using 3-hydroocy-4-nitrobenzoic acid and by a reaction similar to that in Reference Example 3-(1), methyl 3- 
hydroxy-4-nitrobenzoate was obtained as a yellow solid (13.8 g. 85%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Refer enc Example 3-(2). methyl 
4-amino-3-hydroxybenzoate was obtained as a white solid (1 1 .0 g. 95%). 

(3) Using the objective compound of Step (2) and by a reaction similar to that in Reference Example 2-(4), 2-ben- 
55 zylaxycarbonylamino- 1 -hydroxy- 1 -{6-(methoxycartx)nyf)benzoxazol-2-yQ-3-phenytpropane as a brown sofid (4.02 

g.68%). 

(4) Using the objective compound of Step (3) and by a reaction similar to that in Reference Example 2-{5). the title 
compound was obtained as a pale-brown solid (688 mg, 83%). 
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'H-NMR (500 MHz, DMSO-d 6 )5 8.25 (d, J = 1.0 Hz, 0.4H), 8.23 (d. J = 1.0 Hz, 0.6H), 8.03-7.97 (m, 1H), 7.85 
(d. J = 8.4 Hz, 0.4H). 7.83 (d. J = 8.3 Hz t 0.6H), 7.31-7.14 (m, 5H), 6.26 (d, J = 5.9 Hz, 0.4H), 6.15 (brs. 0.6H), 
4.66 (m, 0.6H), 4.58 (m, 0.4H), 3.89 (s. 3H), 3.35 (m, 1 H), 3.05 (dd. J = 13.5, 3.8 Hz, 0.4H). 2.80 (dd. J = 13 4 
6.1 Hz. 0.6H), 2.62 (dd. J = 13.4, 7.7 Hz, 0.6H), 2.54 (dd, J = 13.5. 8.8 Hz. 0.4H), 1 .52 (brs. 2H) 
5 IR (KBr) 3330. 1705. 1600 cm 1 

Reference Example 5 

Synthesis of benzyl 3-amino-4-hydroxybenzoate 

10 

[0125] 

(1) Using 4-hydroxy-3-nitrobenzoic acid and benzyl alcohol and by a reaction similar to that in Reference Exarrple 
3-(l), a mixture of benzyl 4-hydroxy-3-nitrobenzoate and benzyl alcohol was obtained as a yellow oil (9.01 g). 

15 (2) To a solution of the objective compound (mixture with benzyl alcohol, 9.01 g) of Step (1) in a mixture of THF 
(130 mL) and water (50 mL) were added iron powder (9.1 5g. 164 mmol) and 1N hydrochloric acid (7 mL) and the 
mixture was stirred at room temperature for 2.5 hours. The insoluble material was filtered off through celite and 
washed with methanol. The filtrate and washing solution were combined and the organic solvent was evaporated 
under reduced pressure. The concentrate was added to a saturated aqueous sodium hydrogencarbonate solution 

20 ( 1 50 mL) and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was separated and purified by silica gel 
column chromatography (1 :1 hexaneiethyl acetate) to give the title compound as a pale-brown solid (3.02 g) (yield 
from 4-hydroxy-3-nitrobenzoic acid. 45%). 

25 1 H-NMR (500 MHz. DMSOde)5 9.8 (brs. 1 H), 7.44-7.37 (m. 4H). 7.34 (t. J = 6.9 Hz. 1 H). 7.27 (d, J = 2.0 Hz. 

1H), 7.14 (dd. J = 8.2. 2.0 Hz. 1H). 6.72 (d. J = 8.2 Hz. 1H). 525 (s. 2H). 4.8 (brs. 2H) 
IR (KBr) 3250. 1665. 1585. 1510 cm" 1 

Reference Example 6 

30 

Synthesis of 2-amino- 1 -hydroxy- 1 -(5-nrtrobenzoxazol-2-y1)-3-phenylpropane 
[0126] 

35 (1) Using 2-amino-4-nrtrophenol and by a reaction similar to that in Reference Example 2-{4), 2-benzyloxycarbo- 
nylamino-1 -hydroxy- 1 -(5-nrrrobenzoxazol-2-yl)-3-phenylpropane was obtained as a brown solid (2.77 g, 35%). 

(2) To a solution of the objective compound (2.01 g, 4.50 mmol) of Step (1) and anisoie (1.60 mL, 14.7 mmol) in 
dichlorom ethane (50 mL) was added under ice-cooiing trrf luoromethanesurfonic acid (2.39 mL, 27.0 mmol) and the 
mixture was stirred at 0°C to room temperature for 1.5 hours. A saturated aqueous sodium hydrogencarbonate 

40 solution (45 mL) was added under ice-cooling and the mixture was stirred for 1 5 mm and the mixture was extracted 
with ethyl acetate. The extract was washed with saturated brine, dried over magnesium sulfate and concentrated 
under reduced pressure. The residue was separated and purified by silica gel column chromatography (93:7 cfichio- 
romethane:methanoQ to give the title compound as a yellow solid (1 . 19 g. 85%). 

45 1 H-NMR (300 MHz, DMSO-d^ 8.60 (d, J = 2.3 Hz, 1H), 8.31 (dd, J = 8.9, 2.3 Hz. 1H), 7.96 (d, J= 8.9 Hz. 1 H), 

7.30-7.12 (m. 5H), 6.23 (brs, 1H), 4.68 (brs, 1H), 3.33 (m. 1H), 2.82 (dd. J = 13.3. 6.4 Hz, 1H), 2.64 (dd. J » 
13.3, 7.6 Hz. 1H), 1.59 (brs, 2H) 
IR (KBr) 3325. 3050, 2940. 1620, 1570. 1520 cm* 1 

so Reference Example 7 

Synthesis of 2-amino- 1 -hydroxy- 1 -{5-methcocybenzoxazol-2-yl)-3-phenylpropane 
[0127] 

55 

(1) Using 2-amino-4-methoxyphenol and by a reaction similar to that in Reference Example 2 -(4), 2-benzytoxycar- 
bonylarrano-1-hydrcKy-l-(5-methox was obtained as a dark brown solid (3.09 

g. 85%). 
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(2) Using the above-mentioned compound and by a reaction similar to that in Reference Example 2-(5). the title 
compound was obtained as a brown solid (1.92 g, 92%). 

1 H-NMR (500 MHz, DMSO<J 6 ) 67.60 (d, J = 8.8 Hz, 0.4H), 7.59 (d. J=8.8 Hz, 0.6H), 7.32-7.15 (m, 6H), 6.98- 
6.93 (m, 1H), 6.14 (d, J = 5.6 Hz, 0.4H), 6.05 (brs. 0.6H), 4.56 (m, 0.6H), 4.51 (m, 0.4H), 3.80 (s. 3H), 3.3 (m, 
1 H), 3.02 (dd. J = 13.4, 3.7 Hz. 0.4H). 2.75 (dd. J = 13.4, 5.0 Hz. 0.6H), 2.57 (dd. J = 13.4, 8.0 Hz. 0.6H), 2.51 
(m. 0.4H). 1.46 (brs. 2H) 

IR (KBr) 3320. 3000. 2900. 2810, 2630. 1600. 1555 cm 1 
Reference Example 8 

Synthesis of 2-ami no- 1 -hydroxy- 1 -(2-oxazolinyl)-3-phenytpropane 
[0128] 

(1) To a mixture of chloroform (9 mL) and ethanol (8.3 mL, 0. 14 mol) was added dropwise acetyl chloride (9.1 mL, 
0.13 mol) over 20 minutes under ice-cooling. The mixture was stirred at 0°C for 10 min and a solution of the objec- 
tive compound (1.33 g, 4.29 mmol) of Reference Example 2-(3) in chloroform (9 mL) was added. The mixture was 
stirred at 0°C for 3 hours and the solvent was evaporated under reduced pressure to give a pale-brown solid. 
Thereto were added dichloromethane (18 mL). monoethanolamine (0.51 mL 8.5 mmol) and triethylamine (1 .2 mL, 
8.6 mmol), and the mixture was stirred at room temperature for 18 hours. The reaction mixture was added to 1N 
aqueous sodium hydroxide solution (50 mL) and the mixture was extracted with ethyl acetate. The extract was 
washed with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue 
was separated and purified by silica gel column chromatography (30:1 chlorcrforrrt: methanol) to give 2-benzyloxy- 
carbonylamino-1 -hydroxy- 1 -<2-oxazolinyl)-3-phenylpropane as a white solid (509 mg. 33%). 

(2) Using the above-mentioned compound and by a reaction similar to that in Reference Example 2-(5). the title 
compound was obtained as a white solid (284 mg. 91%). 

1 H-NMR (300 MHz, DMSO-d 6 ) 57.33-7.12 (m. 5H), 4.20 (m, 2H), 3.90(dd, J = 8.4. 4.6 Hz. 1H), 3.72 (m, 2H), 
3.04 (m, 1H). 2.90 (dd, J = 13.4. 4.1 Hz, 0.4H), 2.80-2.65 (m. 1.2H), 2.42 (dd, J = 13.4, 8.8 Hz, 0.4H) 

Example 1 

Synthesis of 2-[5-benzyloxycarbonylamir^ ,6-dihydro-1 -pyrimidinyi]-N-{1 -[(2-benzoxa- 

zolyl)carbonyq-2-phen^ethyf]ace^ 

[0129] 

(1) To a solution of the title compound (1 .90 g. 4.48 mmol) of Reference Example 1 and the title corrpound (1 .37g, 
5.1 1 mmol) of Reference Example 2 in DMF (15 mL) were added HOBT (1 .21 g. 8.95 mmol) and WSCI hydrochlo- 
ride (1.03 g, 5.37 mmoO and the mixture was stirred at room temperature tor 4 hours. The reaction mixture was 
added to 0.5N hydrochloric acid (100 mL) and the mixture was extracted with ethyl acetate The extract was 
washed successively with a saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure. The obtained solid was washed with ether, and 
dried in vacuo to give 2-[5-benzytaxycartx>nytan*r^ 

benzoxazolyl) hydroxymethyn-2-pheriyl as a white solid (2.43 g. 84%). 

(2) To a solution of the objective compound (2.12 g. 3.27 mmol) of Step (1) in a mixture of DMSO (20 mL) and tol- 
uene (20 mL} were added WSCI hydrochloride (3.13 g. 16.3 mmol) and dichloroacetic acid (0.54 mL, 6.5 mmol) 
and the mixture was 6tirred at room temperature for 3.5 hours. The reaction mixture was added to 1 N hydrochloric 
acid (100 mL) and extracted with ethyl acetate. The extract was washed with a saturated aqueous sodium hydro- 
gencarbonate solution and the precipitated white solid was collected by filtration. The filtrate was further washed 
with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue and th 
precipitate collected earlier were combined and separated and purified by silica gel column chromatography (5:1 
dichloromethane : ethyl acetate) to giv the title compound as white crystals (1.69 g. 80%). The crystals were 
recrystallized from ethyl acetate to give white crystals (1 .43 g). 

mp 222-225°C 

1 H-NMR (500 MHz. DMSO-ds)6 8.98 (d. J = 6.9 Hz. 1H), 8.86 (s. 1H). 8.40 (S, 1H), 8.00 (d. J » 8.0 Hz. 1H), 
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7.91 (d. J = 8.0 Hz, 1H), 7.56 (t J = 8.0 Hz, 1 H), 7.55 (t J = 8.0 Hz, 1H), 7.46-7.40 (m, 4H), 7.38 (t J = 7 1 Hz 
2H), 7.33 (t, J =7.1 Hz, 1H), 7.25 (t, J = 6.7 Hz, 2H), 7.22-7.13 (m, 5H), 5.56 (m, 1H), 5.17 (s. 2H), 4.53 (d J = 
16.6 Hz, 1H), 4.45 (d, J = 16.6 Hz, 1H), 3.31 (dd, J = 14.2, 4.8 Hz, 1H), 2.96 (dd. J = 14.2, 9.0 Hz, 1H) 
IR (KBr) 3360, 3270, 3040, 1705, 1655, 1600, 1520 cm 1 
MS (SIMS, positive) rn/z 646 (MHT) 

Example 2 

Synthesis of 2-[5-amino-2-(4-fluoropheny0^ 
nylethyi]acetamide 

[0130] To a solution of the title compound (1.14 g, 1 .77 mmol) of Example 1 in a mixture of methanol (15 mL) and THF 
(25 mL) was added 10% palladium carbon (188 mg) under a nitrogen atmosphere and the mixture was stirred at room 
temp rature for 4 hours under a hydrogen atmosphere. The catalyst was removed by filtration and washed with chloro- 
form-methanol (10:1) and the filtrate was concentrated under reduced pressure. The residue was separated and puri- 
fied by silica gel column chromatography (50:1 chloroform:methanol) to give the title corrpound as white crystals (704 
mg, 78%). 

mp 233-236°C 

1 H-NM R (500 MHz, DMSCkyS 8.92 (d, J . 6.8 Hz, 1 H), 8.01 (d. J « 8.0 Hz, 1 H), 7.91 (d. J . 8.0 Hz, 1 H), 7.66 (t, 

J = 8.0 Hz, 1H), 7.56 (t, J = 8.0 Hz, 1H), 7.35 (dd, J = 8.6, 5.5 Hz, 2H), 7.28 (s, 1H), 7.26 (t J = 8.0 Hz, 2H), 7.23- 

7.17 (m, 3H), 7.09 (t, J = 8.0 Hz, 2H), 5.55 (m, 1H), 5.13 (s. 2H),4.48 (d, J = 16.7 Hz, 1H), 4.41 (d. J « 16.7 Hz, 1H) 

3.30 (dd, J = 14.1, 4.9 Hz, 1H), 2.97 (dd, J = 14.1, 8.9 Hz, 1H) 

IR (KBr) 3400. 3330, 3250, 3040, 1705, 1655, 1600, 1525, 1500 cm' 1 

MS (SIMS, positive) m/z 512 (MH+) 

Example 3 

Synthesis of 215-benzyloxycartxxiylamin^^ ,6Klihydro-1-pyrimidinyf]-N-(1-{[5-(methoxycart>- 
onyl)benzoxazol-2-y0cartX)nyf>2i)henylethyi]acetamide 

[0131] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Exanple 3 and by a 
reaction similar to that in Example HI), 2-[5-benzyloxyc»rbonylamir^ 

midinyO-N-[1-[[5-(metto^ was obtained as a 

pale-brown solid (1 .66 g, 72%). 

(2) Using the objective compound of Step (1 ) and by a reaction similar to that in Example 1 «<2), the title conpound 
was obtained as white crystals (1 .28 g, 82%). mp 21 8-222°C 

1 H-NMR (500 MHz, DMSCkys 9.04 (d, J * 6.8 Hz, 1H), 8.84 (s, 1H), 8.51 (d, J = 1.5 Hz, 1H), 8.40 (s, 1H), 
8.23 (dd, J = 8.7, 1.5 Hz, 1H), 8.04 (d. J * 8.7 Hz, 1H), 7.45-7.40 (m, 4H), 7.38 (t, J = 7.1 Hz, 2H), 7.33 (t J = 
7.1 Hz. 1H), 7.26 (t J ■ 7.3 Hz, 2H), 722-7.13 (m, 5H), 5.51 (m, 1H) ( 5.17 (s, 2H), 4.53 (d, J * 16.8 Hz, 1H), 
4.45 (d, J » 16.8 Hz, 1H), 3.92 (s, 3H), 3.31 (m, 1H), 2.97 (dd, J = 14.2, 8.9 Hz, 1H) 
IR (KBr) 3350, 3260, 3050, 1710, 1670, 1655, 1600, 1520 cm' 1 
MS (APCI, positive) mfe 704 (MHP) 

Example 4 

Synthesis of 2-{5-amirK>-2-(4-fluoropheny^ 
yf]carbonyf]-2-phenytethyf]acetamide 

[0132] To a solution of the title compound (462 mg, 0.657 mmol) of Example 3 and anisoie (0.21 mL, 1 .9 mmol) in 
dichloromethane (13 mL) was addded under ice-cooling trifluoromethanesulfonic acid (0.35 mL 4.0 mmol) and the mix- 
ture was stirred at 0°C to room temperature for 1 hour. A saturated aqueous sodium hydrogencarbonate solution (13 
mL) was added under ice-cooling and the mixture was stirred for 30 min. The the reaction mixture was added to a sat- 
urated aqueous sodium hydrogencarbonate solution (50 mL) and extracted with ethyl acetate. The extract was washed 
with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was sepa- 
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rated and purHied by silica gel column chromatography (30:1 chloroform:methanol) to give the tide compound as pale- 
yellow crystals (368 mg, 98%). mp 208-21 3°C 

1 H-NMR (500 MHz, DMSO-d 6 )6 8.97 (d. J = 6.7 Hz, 1H), 8.51 (d. J = 1.6 Hz. 1H), 8.24 (dd. J = 8.7, 1.6 Hz, 1H), 
8.05 (d, J = 8.7 Hz, 1H), 7.35 (dd, J = 8.8, 5.6 Hz. 2H), 7.28-7.17 (m. 6H), 7.08 (t. J = 8.8 Hz, 2H), 5.50 (m, 1H), 
5.12 (s. 2H), 4.48 (d. J = 16.8 Hz, 1H), 4.41 (d. J = 16.8 Hz. 1H), 3.93 (s, 3H), 3.31 (m, 1H), 2.97 (dd. J = 14.1. 8.9 
Hz, 1H) 

IR (KBr) 3370. 1705. 1655. 1600 cm" 1 
MS (SIMS, positive) m/z 570 (MH+) 

Example 5 

Synthesis of 2-[5-amino-2-(4-tluorophenyl)-6-oxo- 1 ,6-dihydro-l -pyrimidiny1]-N-[1 -{(5-carboxybenzoxazol-2-yl)cart)o- 
nyTJ-2-phenylethyl]acetarnide 

[0133] To a solution of the title compound (180 mg, 0.316 mmol) of Example 4 in a mixture of dimethytsuffde (5 mL) 
and dichloromethane (5 mL) was added under ice-cooling aluminum bromide (680 mg, 2.55 mmol) and the mixture was 
stirred at 0°C to room temperature for 4 hours. Water (10 mL) and 1 N hydrochloric acid (1 mL) were added and the mix- 
ture was stirred at room temperature for 1 hour. The precipitate was collected by filtration and washed with water and 
chloroform. The obtained solid was separated and purified by silica gel column chromatography (2:1 chloroform:meth- 
anol) to give the title corrpound as yellow crystals (146 mg, 83%). 

mp 207-214°C 

1 H-NMR (500 MHz, DMSO-deJS 8.94 (d, J = 6.8 Hz, 1H). 8.46 (s. 1H), 8.24 (d. J = 8.6 Hz. 1H), 7.87 (d. J = 8.6 Hz, 
1H), 7.35 (dd. J = 8.7. 5.5 Hz, 2H). 7.29-7.18 (m, 6H), 7.11 (t. J = 8.7 Hz, 2H). 5.55 (m. 1H). 5.13 (s, 2H). 4.48 (d. 
J = 16.6 Hz. 1H), 4.42 (d. J = 16.6 Hz. 1H). 3.30 (m, 1H). 2.97 (dd. J= 14.1, 8.8 Hz, 1H) 
IR (KBr) 3300. 1700, 1655. 1600. 1520. 1500 cm* 1 
MS (SIMS, negative) m/z 554 (MH) 

Example 6 

Synthesis of 2^5-benzyloxycarbonyJarwno-2^^ ,6-dihydro-l -pyrimklinyfl-N-{1-fl6-(metrK^ 

onyl)benzoxazol-2-yQcart>onyq-2i3hen 

[0134] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Example 4 and by a 
reaction similar to that in Example 1 -(1), 2i5-benzy1axyc»rtx>nylanrar^ ,6-dihydro-1 -pyri- 
midinyf]-NHH[6-(mettx^ was obtained as a 
white solid (1.09 g. 75%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Example H2). the title compound 
was obtained as pale-yellow crystals (521 mg, 50%). 

mp 247-250°C 

1 H-NMR (500 MHz. DMSOd^S 9.02 (d, J » 6.7 Hz. 1H). 8.84 (s, 1H) t 8.45 (s. 1H). 8.40 (s, 1H). 8.12 (s. 2H), 
7.46-7.41 (m. 4H). 7.38 (t. J » 7.1 Hz, 2H). 7.33 (t J * 7.1 Hz, 1H), 7.25 (t, J = 7.2 Hz, 2H), 7.22-7.13 (m, 5H), 
5.53 (m, 1H), 5.17 (s. 2H),4.53 (d. J « 16.7 Hz, 1H), 4.45 (d. J = 16.7 Hz, 1H), 3.93 (s, 3H), 3.30 (m, 1H). 2.97 
(dd, J - 14.2. 8.9 Hz, 1H) 

IR (KBr) 3370, 3240, 3020, 2920, 1715. 1655. 1600. 1520 cm* 1 
MS (SIMS, positive) m/z 704 (MhT) 

Example 7 

Synthesis of 2K5-amira>-2-<4-flucrophe^ 
yQcartonyf^henyl 

[01 35] Using the title compound of Example 6 and by a reaction similar to that in Example 4, the title corrpound was 
obtained as yellow crystals (284 mg, 88%). 
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mp 197-200°C 

7.28-7.17 (m. 6 H). 7.10 (t. J = 8.7 Hz, 2H),^2 (m H ) « £ h ™ & ?*,if J* J = ^ 5 5 *■ 2H >" 
Hz. 1H). 3.93 (s. 3H). 3.31 (m. 1H). 2.97 (dd 7-5 1 89 i 1H1 ^ { * J = 166 1H >- 440 «• J - 16.6 
IR (KBf) 3350. 3000. 1705. 1655. 1600. 1500 cm"' ' 
MS (SIMS, positive) m/z 570 (MH*) 

Example 8 

mp 235-241 °C 

1 H-NMR(500MHz.DMSO^ 6 )88.93(d.J = 6.8Hz 1H) 8 29(s iuu UM i o . o u 

1H). 7.35 (dd. J = 8.7. 5.6 Hz. 2H) 7 28-7 17 <m 6H 7 1 V « I J I u IS" = 1H)l 7 91 (d " J * 8 4 Hz - 

J ■ 16.7 Hz. 1H). 4.42 (d. J 16.7 Hz^^ .£ (^^ 2 % (« J ^ *? ^J* 5 13 (S ' 2H >" 4 49 **■ 

IR (KBr) 3330. 1700. 1650. 1600. 1555 cm ' ( ' = U °' 9 0 1H) 

MS (SIMS, negative) mfe 554 (MH") 

Example 9 
[0137] 

mp138-141°C 

'H-NMR (500 MHz. CDCU )5 9.62 (s. 1H) 8 77 fbrs iKn 7 <w j o . , 

(m. 5H). 7.28-7.08 (m. 7H), 6.52(d7j = 6 8 Hz «5 sK*^' S^** 748 (S " 1H) ' 743 - 733 
Hz. 2H). 3.17 (m. 2H) '* (S> 2H) ' 4 77 (q ' J=6 6 H * 1H >- 4 -52 (ABq. J = 15.4 

IR.(KBr) 3270. 3010. 1725. 1645. 1600. 1520 cm 1 
MS (SIMS, positive) m/z 529 (MH*) 

Example 10 



[0138] 



!1S in^o^ acetone cyanohydrin (2, mL. 23 

room temperature for 2 h o^^^^^^^^'^J^^^^ ^ 
and washing solution w»e combSSw thTor^^ T? 1 ^ aC6tate 1,16 ,ittrate 

obtaned concentrate was addedto >SteTn (W rr^^S ^ T?™* under reduced P"**™- The 

saturated brine, dried ^r toS^^L^ 'SSS?!? aC6tata The ^ ^ ***** with 
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(2) To a mixture of chloroform (10 mL) and ethanoi (4.5 mL, 77 mmoi) was added dropwise under ice-cooling acetyl 
chloride (5.0 mL, 70 mmol) over 15 min. The mixture was stirred at 0°C for 10 min and the objective compound 
(1.30 g, 2.34 mmol) of Step (1) was added. The mixture was stirred at 0°C to room temperature for 3 hours. The 
solvent was evaporated under reduced pressure to give white solid. Thereto were added ethanoi (13 mL) and the 
title compound (735 mg. 3.02 mmd) of Reference Example 5 and the mixture was heated to 65°C and stirred for 6 
hours. The solvent was evaporated under reduced pressure and the obtained concentrate was added to a 0.5N 
aqueous sodium hydroxide solution (50 mL) and extracted with ethyl acetate. The extract was washed with satu- 
rated brine and concentrated under reduced pressure. Tne residue was separated and purified X silica gel column 
chromatography (50:1 chloroform imethanol) to give a mixture containing 2-[5-benzyloxycarbonylamino-2-(4-1luor- 
ophenyl)-6-oxo-1 ,6-dihydro-l -pyrimidinyl]-N-[1 -[[5-(benzyioxycarbonyl)berizoxazol-2-y1]h^ 

thyljacetamide as a pale-yellow solid (395 mg). 

(3) Using a mixture containing the objective compound of Step (2) and by a reaction similar to that in Example 1- 
(2), the title compound was obtained as pale-yellow crystals (179 mg, yield from 2-[5-benzyloxycarbonytamino-2- 
(4-f luorophenyl)-6-oxo-1 ,6-dihydro-l -pyrimidinyi]-N-[i -(cyarx)hydroxymethy0-2-phenylethyl]acetamide. 1 0%). 

mp221-225°C 

1 H-NMR (500 MHz, DMSO-d 6 )8 9.02 (d, J = 6.8 Hz, 1H), 8.83 (s, 1H), 8:55 (d. J = 1 .4 Hz, 1 H), 8.40 (s. 1H). 
8.26 (dd, J = 8.8, 1.4 Hz, 1H), 8.05 (d, J = 8.8 Hz, 1H), 7.52 (d, J = 7.2 Hz. 2H), 7.46-7.35 (m, 9H), 7.32 (t, J « 
7.1 Hz. 1H), 7.28-7.12 (m. 7H), 5 51 (m, 1H), 5.42 (s, 2H),5.17 (s, 2H), 4.53 (d. J = 16.6 Hz, 1H), 4.45 (d, J = 
16.6 Hz, 1H). 3.32 (m, 1H), 2.96 (dd. J - 14.1, 9.0 Hz. 1H) 
IR (KBr) 3370. 1715. 1670. 1655, 1600. 1520 cm' 1 
MS (SIMS, positive) m/z 780 (MH*) 

Example 11 

Synthesis of 2-[5^enzyic)xycarbonylamino-2-(4-fluorophenyl)-6-oxo-1 ,6-dihydro-l -pyrimidinyf]-N-[1 -rj5-(ethylaminocar- 
borryl)berttaxazol-2-y0cartxyiy1]-2-phentf 

[0139] 

(1) To a solution of the objective compound (2.00 g, 2.83 mmol) of Example 3-(l) in DMSO (250 mL) was added a 
1N aqueous sodium hydroxide solution (30 mL) and the mixture was stirred at room temperature for 1 hour. The 
reaction mixture was added to 0.1 N hydrochloric add (1000 mL) and extracted with ethyl acetate The extract was 
washed with saturated brine, dried ever magnesium sulfate and concentrated under reduced pressure. The 
obtained solid was washed with ether and dried in vacuo to give 2-{5-benzytoxycartxDnyiarra 

6-0x0-1 ^ihyc^o-l-pyrimidinyO-N-ll -[(5-carboxybenzoxazol-2-yl) hydraxymethyQ-2-phentf as a 

white solid (1.58 g. 81%). 

(2) To a solution of the objective compound (450 mg, 0.651 mmol) of Step (1), ethyiamine hydrochloride (67 mg, 
0.82 mmol) and HOBT (176 mg, 1 .30 mmol) in DMF (10 mL) were added N-ethylmorpholtne (0.10 mL. 0.79 mmol) 
and WSCI hydrochloride (148 mg, 0.772 mmol) and the mixture was stined at room temperature tor 3.5 hours. The 
reaction mixture was added to 1N hydrochloric acid (80 mL) and extracted with ethyl acetate. The extract was 
washed successively with a saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure. The obtained solid was washed with ether and dried 
in vacuo to give 2-{54>ertzytaxycartxttyi^ 

amirx>cartx>nyObenzcKa^ as a white solid (397 mg, 85%). 

(3) To a solution of the objective compound (448 mg, 0.623 mmoO of Step (2) in DMSO (5 mL) was added D ess- 
Martin periodinane (446 mg. 1 .05 mmol) and the mixture was stirred at room temperature for 1 .5 hours. To the reac- 
tion mixture was added a saturated aqueous sodium hydrogencarbonate solution (5 mL) containing sodium thio- 
suttate in a concentration of 0.22 g/mL. and the mixture was stirred at room temperature and extracted with ethyl 
acetate. The insoluble material in the extract was collected by titration and the filtrate was washed successively 
with a saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue and the insoluble material obtained earlier were combined, 
and separated and purified by silica gel column chromatography (50:1 (*loroform:methanol) to give the title com- 
pound as pale-yellow crystals (268 mg. 60%). 

mp256-261°C 

1 H-NMR (500 MHz. DMSO-dfitf 9.00 (d. J = 6.9 Hz. 1 H), 8.86 (S, 1 H), 8.65 (t J « 5.5 Hz, 1 H), 8.46 (d. J = 1 .6 
Hz, 1H), 8.40 (S. 1H). 8.14 (dd. J « 8.7. 1.6 Hz, 1H). 7.97 (d. J - 8.7 Hz, 1H), 7.46-7.40 (m. 4H). 7.38 (t J * 7.1 



Hz, 2H), 7.33 (t J = 7.1 Hz, 1H), 7.26 (t. J = 7.2 Hz, 2H), 7.22-7.13 (m, 5H), 5.54 (m, 1H), 5.17 (s, 2H), 4.53 (d 
J = 16.4 Hz, 1 H) ( 4.46 (d, J = 16.4 Hz, 1 H), 3.3 (m, 3H), 2.95 (dd, J = 14.1,9.1 Hz, 1 H), 1 .16 (t, J = 7.2 Hz, 3H) 
IR (KBr) 3350, 3250, 3020. 1715, 1655, 1600, 1520 cm 1 

5 Example 12 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6-Gxo-1 ,6-dihydro-l -pyrimidinyO-N-[1-(I5-(ethylanM 
2-yi]cart)onyl]-2-phenylethy0acetamide 

w [0140] Using the title compound of Exanple 1 1 and by a reaction similar to that in Example 4, the title compound was 
obtained as pale-yellow crystals (1 1 1 mg, 68%). 

mp 233-239°C 

1 H-NMR (500 MHz, DMSCW 6 )5 8.94 (d, J = 6.8 Hz, 1 H), 8.65 (t J = 5.5 Hz, 1H), 8.46 (d, J = 1 .6 Hz, 1H) ( 8.14 (dd, 
15 J = 8.7, 1 .6 Hz, 1H), 7.98 (d, J = 8.7 Hz, 1 H), 7.35 (dd, J = 8.7, 5.5 Hz, 2H), 7.29-7.18 (m, 6H), 7.10 (t, J = 8.7 Hz. 
2H), 5.53 (m, 1H), 5.12 (s, 2H), 4.48 (d, J = 16.7 Hz, 1H), 4.42 (d, J = 16.7 Hz, 1H), 3.3 (m, 3H) t 2.96 (dd, J = 14 1* 
9.0 Hz, 1H), 1.16 (t, J = 7.2 Hz, 3H) 
IR (KBr) 3300, 1705, 1640. 1600, 1525, 1500 cm 0 

20 Example 13 

Synthesis of 2-[5*enzytoxycarbonylamino-2-(4.f luorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyf]-N-(1 -[(5-nitrobenzQxa- 
z l-2-yl)carbonyg-2-phenylethyQacetamide 

25 10141] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Exanple 6 and by a 
reaction similar to that in Example 1-(1), 2-[5*enzyioxycarbonyiamin^ 

midinyf]-N-[l -{(5^itrobenzoxazol-2-y9hydrox^ was obtained as a pale-yellow solid 

30 (2.54 g, 99%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Example 1-(2), the title corrpound 
was obtained as a pale-brown solid (1.47 g. 59%). 

1 H-NMR (300 MHz, DMSOd 6 )6 9.07 (d, J * 6.8 Hz. 1H), 8.90 (d, J * 2.2 Hz, 1H), 8.85 (s. 1H), 8.52 (dd. J = 
35 9.1, 2.2 Hz. 1H), 8.40 (s, 1H). 8.18 (d. J * 9.1 Hz. 1H), 7.53-7.10 (m, 14H). 5.49 (m, 1H), 5.17 (s, 2H), 4.58 (d. 

J = 16.8 Hz. 1H). 4.44 (d. J o 16.8 Hz. 1H), 3.4-325 (m, 1H). 2.97 (dd, J = 14.2. 8.9 Hz, 1H) 
IR (KBr) 3350, 3050, 1715, 1655, 1600. 1520 cm 1 

Example 14 

40 

Synthesis of 2-{5-benzyioxycartx>nytanTO ,6-dihydro- 1 -pyrinradinyf]-N-{l -{(5-aminobenzoxa- 

zol-2-y1)cartx>nyf]-2i5henytethyf]ac»tan^^ 

[0142] To a solution of the title compound (1 .340 g, 1 .940 mmol) of Example 13 in a mixture of THF (40 mL), water 
4$ (7 mL) and methanol (7 mL) were added iron powder (2.734 g, 48.95 mmol) and 1 N hydrochloric acid (1 .64 mL), and 
the mixture was stirred at room temperature for 18 hours. The insoluble material was removed through celite and 
washed with chloroform. The filtrate and washing solution were combined and washed with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over sodium sulfate and concentrated under reduced 
pressure. The residue was separated and purified by silica gel column chromatography (96:4 chloroform :methanol) and 
so (97:3 chbroform:methanol) to give the title compound as an orange solid (1 .004 g, 78%). 

1 H-NMR (300 MHz, DMSO^yS 8.93 (s, 1H), 8.92 (d, J = 6.6 Hz, 1H), 8.41 (s, 1H), 7.54 (d, J = 8.9 Hz, 1H), 7.48- 
7.13 (m. 14H), 6.95 (d, J « 2.0 Hz, 1H), 6.92 (dd, J * 8.9. 2.0 Hz, 1H), 5.56 (m, 1 H), S37 (s, 2H), 5.17 (s, 2H), 4.53 
(d. J = 16.7 Hz. 1H), 4.44 (d, J = 167 Hz. 1H). 3.25 (dd. J = 14.0. 4.4 Hz. 1H), 2.92 (dd, J = 14.0. 8.9 Hz. 1H) 
55 IR (KBr) 3325, 3000, 1695. 1650, 1600, 1510 cm* 1 
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Example 15 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6-oxo-1,6<iih^ 
2-phenytethyl]acetamide 

[0143] Using the title compound ol Example 1 4 and by a reaction similar to that in Example 4, the title compound was 
obtained as a yellow solid (228 mg, 83%). 

1 H-NMR (500 MHz, DMSO-d^S 8.83 (d. J = 7.0 Hz, 1H), 7.53 (d, J = 8.8 Hz, 1H), 7.36 (m, 2H), 7.28 (s. 1H), 7.26 

(t, J = 7.3 Hz. 2H). 7.23-7.17 (m, 3H), 7.13 (t. J = 8.8 Hz, 2H), 6.96 (d, J = 2.2 Hz. 1H), 6.92 (dd, J = 8.8, 2.2 Hz, 

1H), 5.56 (m, 1H), 5.35 (s. 2H), 5.14 (s, 2H). 4.48 (d. J = 16.6 Hz, 1H), 4.41 (d, J = 16.6 Hz, 1H), 3.25 (dd, J = 14.1, 

4.8 Hz. 1H), 2.93 (dd, J = 14.1, 8.8 Hz, 1H) 

IR (KBr) 3250. 3000. 1700. 1650, 1600, 1520, 1500 cm 1 

MS (SIMS, positive) nVz 527 (MH+) 

Example 16 

Synthesis of 2-[5^enzyloxy<»rtx)nylamino-2-(4-fluorophenyl)-6-oxo-1.6-dihydro-1- pyrimidinyfl-N-{1-[[5-(trifluorometh- 
anesuJforTytamino)benzaxazol-2-y0cartx>ny^ 

[0144] To a solution of the title compound (149 mg, 0.226 mmol) of Example 14 in THF (3 mL) was added triethyl- 
amine (0.038 mL, 0.273 mmol) and the mixture was cooled to -78°C. Thereto was added dropwise anhydrous trifluor- 
omethanesuHonic acid (0.046 mL, 0.273 mmol). The obtained mixture was stirred at the same temperature for 1 hour. 
Water (10 mL) was added and the mixture was allowed to warm to room temperature and extracted with ethyl acetate 
and chloroform. The extract was washed with saturated brine, dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was separated and purified by silica gel column chromatography (95:5 chloroform:meth- 
anol - 90:10 chloroform :methanol) to give the title compound as a pale-yellow solid ( 145 mg. 81%). 

1 H-NMR (300 MHz, DMSO-d 6 )5 8.99 (d. J = 6.9 Hz, 1H). 8.90 (s. 1H), 8.41 (s. 1H), 7.96 (d. J = 8.9 Hz, 1H) t 7.83 
(d. J = 2.0 Hz, 1H), 7.50 (dd, J = 8.9. 2.0 Hz. 1H), 7.44-7.14 (m, 14H), 5.54 (m. 1H), 5.17 (s, 2H), 4.53 (d. J = 16.8 
Hz. 1H), 4.45 (d, J = 16.8 Hz, 1H) t 3.4-3.1 (m, 1H), 2.94 (dd. J = 14.1, 9.0 Hz, 1H) 
IR (KBr) 3325. 3025, 1705. 1650. 1600. 1520 cnY 1 
MS (SIMS, positive) m/z 793 (MH+) 

Example 17 

Synthesis of 2-{5-arrono-2-(4-fluorophenyl)-6-o^ 
ny1arrano)bertzoxazd-2-yl]rato^ 

[0145] Using the title compound of Example 1 6 and by a reaction similar to that in Example 4. the title compound was 
obtained as a pale-yellow solid (67 mg, 58%). 

mp 165- 170°C 

1 H-NMR (500 MHz, DMSO-d^ 8.91 (d, J = 6.9 Hz, 1H), 7.91 (d. J = 8.9 Hz, 1H), 7.79 (d. J = 2.0 Hz, 1H), 7.48 
(dd. J * 8.9. 2.0 Hz, 1 H), 7.36 (m, 2H), 7.29 (s. 1H), 7.26 (t. J « 7.3 Hz. 2H), 7.23-7.17 (m. 3H), 7.12 (t J » 8.8 Hz. 
2H), 5.53 (m. 1H), 4.48 (d. J = 16.6 Hz. 1H), 4.42 (d, J * 16.6 Hz. 1H), 3.31 (dd. J = 14.1, 4.7 Hz, 1H), 2.95 (dd, J 
= 14.1.8.9 Hz. 1H) 

IR (KBr) 3300, 3000. 1645. 1600, 1520. 1500 cm* 1 
MS (SIMS, positive) m/z 659 (MH+) 

Example 18 

Synthesis of 2{5-ber\zytoxycart>onytar™ 
zoxazol-2-y1)oJbonyn-2-ph 

[0146] 

(1) Using the title corrpound of Reference Example 1 and the title compound of Reference Example 7 and by a 



reaction similar to that in Example 1-<1), 2-{5*enzyloxy<arbonylamino-2-(4.fluor^ 

midinyO-N-|l-{(5-methoxybenzoxazol-2-y1) hydroxymethyl)-2-phenylethyllacetamide was obtained as a pale-red 
solid (810 mg. 93%). 

(2) Using the above-mentioned compound' and by a reaction similar to that in Example 1-(2). the title compound 
5 was obtained the as pale-yellow crystals (906 mg, 57%). 

mp 233-235°C 

'H-NMR (500 MHz. DMSO-dg 58.98 (d. J = 6.9 Hz. 1H). 8.92 (s. 1H). 8.41 (s. 1H). 7.81 (d J = 9 1 Hz 1H) 
7.52 (d, J = 2.4 Hz. 1 H). 7.46-7.41 (m. 4H). 7.38 (t, J = 7.1 Hz, 2H). 7.33 (t. J = 7.1 Hz, 1H), 7.28-7.14 (m 8H) 
'0 5.55 (m. 1H). 5.17 (s. 2H).4.53 (d. J * 16.7 Hz. 1H). 4.44 (d. J = 16.7 Hz. 1H). 3.86 (s. 3H). 3.30 (dd J = 14 1* 

4.5 Hz. 1H), 2.94 (dd, J = 14.1, 9.0 Hz. 1H) 
IR (KBr) 3390. 3300. 1 705. 1660. 1605. 1520 cm 1 
MS (SIMS, positive) m/z 676 (MH*) 

is Example 19 



Synthesis of 2-{5-amino-2-(4-f luorophenyl)-6-oxo- 1 ,6-dihydro- 1 -pyrimidinyl]-N-{1 -[(5-memoxybenzcKazol-2-yf)carbo- 
nyl]-2-phenylethyl]acetamide 

so [0147] Using the title compound of Example 18 and by a reaction similarto that in Example 4. the title compound was 
obtained as pale-yellow crystals (586 mg, 92%). 

mp 163-169°C 

1 H-NMR(500MHz.DMSOd 6 )68.92(d.J = 6.9Hz.1H). 7.82(d.J»9.1 Hz, 1H). 7.53 (d J = 2 4 Hz 1H) 735 
25 (dd. J * 8.6. 5.6 Hz. 2H). 7.29-7.18 (m. 7H). 7.11 (t. J » 8.6 Hz. 2H). 5.54 (m. 1H). 5.16 (s. 2H). 4.48 (d, J = 165 
Hz. 1H), 4.41 (d. J = 16.5 Hz. 1H). 3.86 (s. 3H). 3.30 (dd. J * 14.1. 4.4 Hz. 1H). 2.95 (dd. J = 14.1 9 1 Hz 1H) 
IR (KBr) 3390. 3270. 1705. 1660. 1605. 1505 cm" 1 
MS (SIMS, positive) m/z 542 (MH*) 



30 Example 20 



Synthesis of 2-[5-amino-2-(4-fluorophenyf)-6-oxo-1 ,6-dihydro-1 -pyrimidiny0-N-{1-{(5+ydroxyt>enzoxazol-2-y0cafbo- 
ny1]-2-phenylelhyf]acetamide 

35 (0148] To a solution of the title compound (452 mg. 0.835 mmol)of Example 19 in dichloromethane (10 mL) was 
added under ice-cooling a solution (1.0 M. 8.4 mL, 8.4 mmol) of boron tribromide in dichloromethane and the mixture 
was stined at 0°C to room temperature for 4 hours. Methanol (1 .5 mL) was added and the mixture was stirred for 10 
min. The reaction mixture was added to a saturated aqueous sodium hydrogencarbonate solution (50 mL) and 
extracted with ethyl acetate The extract was washed with saturated brine, dried over magnesium sulfate and was con- 

40 centrated under reduced pressure. The residue was separated and purified by silica gel column chromatography (1 0:1 
chiorofomtmethanol) to give the title compound as a yellow solid (340 mg. 77%). 

1 H-NMR (500 MHz. DMSO-<%) 69.95 (brs. 1H). 8.89 (d. J = 6.9 Hz. 1 H), 7.69 (d. J = 8.9 Hz, 1H). 7.35 (dd. J = 8.5. 
5.6 Hz. 2H). 729-7.07 (m, 10H). 5.54 (m, 1H). 5.15 (s. 2H). 4.48 (d. J = 16.5 Hz. 1H). 4.41 (d. J = 16.5 Hz. 1H)' 
45 3.27 (dd. J = 14.1. 4.7 Hz. 1H), 2.94 (dd. J » 14.1, 9.0 Hz. 1H) 
IR (KBr) 3410. 3290. 1705. 1660. 1605. 1520. 1505 cm" 1 
MS (SIMS, positive) m/z 528 (MH*) 

Example 21 

so 

Synthesis of 2-{5-benzy1oxycatony1amino-2-(4-fb 
zolyl)carbonyl]ethyf]acetamide 

[0149] 

55 

(1) To a solution of Ihe title compound (724 mg. 1 .37 mmol) of Example 9 in dichloromethane (15 mL) was added 
2-trimethylsilylthiazol (0.23 mL, 1 .4 mmol) and the mixture was stored at room temperature for one day. A solution 
(1M. 2.5 mL, 2.5 mmol) of tetrabutyl ammonium fluoride inTHFwas added and the mixture was stirred for 30 min. 
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The reaction mixture was added to a saturated aqueous sodium hydrogencarbonate solution (50 mL) and extracted 
with chloroform. The extract was dried over anhydrous magnesium sulfate and concentrated under reduced pres- 
sure. The residue was separated and purified by silica gel column chromatography (50:1 chloroform:methanol) to 
give 2-[5-benzy1oxycarbonylamino-2-(4-fluorophen^ 
zolyi)hydroxymethyl] ethyljacetamide as a white solid (665 mg, 79%). 

(2) Using the above-mentioned compound and by a reaction similar to that in Example 1-(2). the title compound 
was obtained as white crystals (554 mg, 86%). 

rrp 209-21 1°C 

1 H-NMR (500 MHz, DMSO-d 6 ) 58.92 (s, 1H), 8.85 (d. J = 7.5 Hz, 1H), 8.41 (s, 1H), 8.30 (d, J = 3.0 Hz, 1H), 
8.21 (d, J = 3.0 Hz, 1H), 7.47-7.41 (m. 4H), 7.38 (t J = 7.1 Hz, 2H), 7.33 (t, J = 7.1 Hz, 1H), 7.27-7.18 (m. 5H), 
7.15 (d, J = 7.0 Hz. 2H), 5.67 (m, 1H), 5.17 (s, 2K4.55 (d. J = 16.6 Hz, 1H), 4.42 (d. J = 16.6 Hz, 1H), 3.19 (dd. 
J = 14.0. 4.2 Hz. 1H, 2.88 (dd. J = 14.0, 9.2 Hz, 1H) 
IR (KBr) 3360. 1725. 1655, 1605, 1525 cm 1 
MS (SIMS, positive) m/z 612 (MK") 

Example 22 

Synthesis of 2-{5-amino-2-(4-fluorophen^ 
nyf] ethyljacetamide 

[01 50] Using the title compound of Example 2 1 and by a reaction similar to that in Example 4, the title corrpound was 
obtained as white crystals (370 mg. 100%). mp 199-203°C 

1 H-NMR (500 MHz, DMSO-d 6 ) 88.79 (d. J « 7.5 Hz, 1H), 8.30 (d, J = 2.9 Hz, 1H), 8.21 (d. J = 2.9 Hz, 1H), 7.36 
(dd. J « 8.5. 5.6 Hz. 2H). 7.29-7.14 (m, 8H), 5.67 (m. 1 H), 5.15 (s, 2H), 4.50 (d. J = 16.6 Hz. 1H). 4.39 (d, J = 16.6 
Hz, 1H), 3.19 (dd. J « 14.0. 4.3 Hz. 1H). 2.89 (dd. J = 14.0. 9.2 Hz, 1H) 
IR (KBr) 3380. 1650. 1605. 1500 cm" 1 
MS (SIMS, positive) m/z 478 (MHT) 

Example 23 

Synthesis of 2-[5-benzyloxycaftx>nyla^ ,6-dihydro-1-pyrimidinyl]-N-l1-[(2-oxazolinyl)car- 
bonyO-2-phenylethyOacetamide 

[0151] 

(1) Using the title corrpound of Reference Example 1 and the title compound ol Reference Example 8 and by a 
reaction similar to that in Example HI), a mixture containing 2-p-beruyloxycarbonytarruno-2^ 
oxcH,6-dihydrcH-pyhrn^ was obtained as a 
white solid (521 mg). 

(2) Using the above-mentioned compound and by a reaction similar to that in Example 1-(2), the title compound 
was obtained as white crystals (1 73 mg, yield from the title compound of Reference Example 8, 23%). 

mp2l5-220°C 

1 H-NMR (300 MHz. DMSOde) 68.92 (t. J = 5.7 Hz, 1H). 8.90 (s. 1H). 8.68 (d. J = 7.2 Hz, 1H). 8.42 (s, 1H), 
7.51-7.08 (m, 14H), 5.25 (m, 1H). 5.18 (s. 2H). 4.50 (d, J = 16.8 Hz, 1H), 4.42 (d. J = 16.8 Hz, 1H), 3.68 (t, J « 
6.1 Hz, 2H). 3.48 (m, 2H), 3.10 (dd, J • 14.0, 4.2 Hz, 1 H). 2.77 (dd. J - 14.0. 8.9 Hz, 1H) 
IR (KBr) 3380, 3270, 1725. 1655. 1600. 1520 cm' 1 

Example 24 

Synthesis of 2-{5-amino-2-(4-fluQr^ 
thyQacetamide 

[01 52] Using the title compound of Example 23 and by a reaction similar to that in Example 4, the title compound was 
obtained as white crystals (48 mg, 49%). mp 180-185°C 



7.30-7.09 (m, 8H), 5.24 (m. 1H) ( 5.15 (s, 2H) t 4.46 (d, J = 16.7 Hz, 1H), 4.38 (d, J * 16.7 Hz. 1H), 3.68 (t J = 6 2 
Hz. 2H), 3.48 (m, 2H). 3.10 (dd. J = 14.0. 42 Hz, 1H). 2.78 (dd. J = 14.0. 8.8 Hz, 1H) 
IR (KBr) 3350, 1655, 1600. 1530 cm' 1 

[0153] TTie compounds obtained in the above-mentioned Examples are shown in Tables 1-4, wherein Me is methyl, 
Et is ethyl and Bn is benzyl. 
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Example 25 - Example 94 



[01 54] The compounds shown in Tables 5 to 9 were synthesized according to the above-mentioned Examples. In the 
Tables, Me is methyl and Et is ethyl. 
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50 Compound of Example 26 

55 10156] 

mp 222-227°C 

1 H-NMR (500 MHz, DMSO^) 68.95 (d. J = 6.8 Hz. 1H). 7.98 (dd. J = 9.2. 4.3 Hz. 1H). 7.91 (dd. J = 8.4. 2.5 Hz. 



EP0940 400 A1 



1H), 7.55 (dt, J = 2.5, 9.2 Hz, 1H), 7.35 (dd. J = 8.7, 5.6 Hz, 2H), 7.29-7.18 (m, 6H), 7.10 (t, J = 8.7 Hz. 2H), 5.50 
(m, 1H), 5.15 (S, 2H), 4.48 (d, J =16.7 Hz, 1H), 4.40 (d, J = 16.7 Hz, 1H), 3.30 (dd, J = 14.1, 4.7 Hz, 1H), 2.96 (dd, 
J = 14.1, 8.9 Hz, 1H) 

IR (KBr) 3330, 3020. 1710, 1655, 1605. 1525. 1505 cm 1 
MS (SIMS, positive) m/z 530 (MH+) 

Compound of Example 28 

2-[5-amino-2-(4-f luorophenyi)-6-oxo-1 ,6-dihydro-1 -pyrimidiny(]-N-[1 -[[5-(ethoxycarbonyl)benzoxazoI-2-yl)cartx)nyl]-2- 
phenylethyljacetamide 

[0157] 

mp231-234°C 

1 H-NMR (300 MHz. DMSO-de) 68.98 (d, J = 6.5 Hz, 1H), 8.51 (d. J = 1.4 Hz. 1H). 8.24 (dd, J = 8.7, 1.6 Hz. 1H), 

8.05 (d. J = 8.7 Hz. 1H). 7.40-7.00 (m. 10H), 5.50 (m, 1H). 5.14 (s, 2H), 4.56-4.31 (m. 4H), 3.30 (m, 1H), 2.96 (m, 

1H), 1.37 (t. J =7.1 Hz. 3H) 

IR (KBr) 3300, 1710, 1655. 1600, 1500 cm" 1 

MS(SIMS, positive) m/z 584 (MH*) 

Compound of Example 30 

2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1 i5yrimidinyl]-N-[l -[(5-carbamoylbenzoxazol-2-yl)cafbonyq-2-phe- 
nyiethyQacetamide 

[0158] 

mp 270°C 

1 H-NMR (300 MHz. DMSO<y 58.96 (d. J = 6.8 Hz, 1H), 8.51 (s, 1H). 8.24-8.11 (m, 2H). 7.98 (d. J = 8.7 Hz, 1H). 
7.56 (brs. 1H), 7.35 (dd. J = 8.4, 5.6 Hz. 2H), 7.30-7.15 (m. 7H), 7.10 (t, J = 8.7 Hz, 2H), 5.53 (m, 1H). 5.14 (s, 2H), 
4.58-4.30 (m. 2H). 3.30 (m. 1H), 2.96 (m, 1H) 
IR (KBr) 3350. 1650. 1600 cm-1 

Compound of Example 31 

2-[5-beruytaxycartx>nyiarra 1 ,6-dihydro- 1 -pyrimidinyf]-N-{1 -Q5-(dimethylamjnocartx>- 

ny»)beruoxazol-2-yl)cart>ony^ 

[0159] 

mp 222-226°C 

1 H-NMR (300 MHz. DMSOde) 69.00 (d, J = 6.8 Hz. 1H). 8.88 (S. 1H), 8.41 (s. 1H), 8.05 (s, 1H), 7.96 (d, J = 8.6 
Hz, 1H), 7.67 (dd, J = 8.5. 1.5 Hz. 1H), 7.55-7.02 (m, 14H), 5.57 (m, 1H), 5.17 (5. 2H) f 4.54 (d. J = 16.4 Hz, 1H), 
4.45 (d, J = 17.1 Hz, 1H), 3.16-2.65 (m. 8H) 
IR (KBr) 3350. 1650, 1500 cm" 1 

Compound of Example 32 

2^5-amino-2-{4-ftuoropheny1)-6-oxo-1 ,6-dihydro- 1 -pyrimidinyl]-N-[1 -['5 (dimethylamino<»rtx>nyO^^^ 
onyr]-2-phenyiethyf]acetamide mp 129-133°C 



[0160] 



1 H-NMR (300 MHz DMSO^ 58 W J ■ Hz. 1H). 8.05 (d. J = 1.2 Hz. 1H). 7.97 (d. J = 8.6 Hz. 1H), 7.68 (dd. 
J = 8.5. 1.5 Hz. 1H). 7.48-7.00 (m. 10H). 5.56 (m. 1H). 5.13 (d. J = 6.7 Hz. 2H). 4.49 (d. J = 16.8 Hz. 1H). 4.41 (d, 
J = 16.7 Hz. 1H), 3.12-2.72 (m. 8H) 
IR (KBr) 3350, 1650. 1610. 1500 cm* 1 
MS (SIMS, positive) mfc 583 (MH*) 



t r u yw wg ai 



Compound of Example 34 



2-[5-anrtno-2-(4-f luorophenyl)-6-oxo-l ,6-dihydro-l -pyrimicfinyl]-N-[1 ^5-(diethylaniinocarbonyi)ben20xa2ol-2-yl]carbo- 
nyl]-2-phenylethy1]acetarnide 



(0161] 



mp 120-124°C 1 H-NMR (300 MHz. DMSO-d 6 ) 68.94 (d, J = 6.8 Hz, 1 H). 7.98 (s, 1H). 7.97 (d, J = 8.8 Hz. 1H). 7.61 
(dd. J = 8.5. 1.3 Hz. 1H). 7.50-6.85 (m. 10H), 5.57 (m. 1H). 5.14 (s. 2H). 4.49 (d. J = 16.9 Hz, 1H), 4.42 (d. J = 17.2 
Hz. 1H), 3.60-2.85 (m. 6H). 1.30-0.90 (m. 6H) 
IR (KBr) 3350. 1650, 1600 cm -1 
MS (SIMS, positive) m/z 61 1 (MH*) 

Compound of Example 36 



2-[5-amino-2-(4'f luorophenyl)-6-oxo-1 ,6-dihydro-1 •pyrimidinylJ-N-[1 -[(oxazolo(4,&*Jpyridin-2-yl)cait»nyl)-2-phenyle- 
thyijacetamide 



[0162] 



mp 222-225"C 

1 H-NMR (500 MHz. DMSO-de) 89.01 (d. J = 6.7 Hz. 1H). 8.76 (dd. J = 4.7. 1.1 Hz. 1H), 8.42 (dd, J = 8.3. 1.1 Hz. 
1H). 7.70 (dd, J = 8.3^ 4.7 Hi, 1 H). 7.35 (dd, J = 8.7. 5.6 Hz. 2H). 7.29-7.19 (m. 6H). 7.09 (U = 8.7 Hz. 2H). 5.48 
(m. 1H). 5.14 (s. 2H). 4.48 (d, J = 16.8 Hz. 1H). 4.40 (d. J = 16.8 Hz, 1H). 3.34 (m. 1H). 2.98 (dd.J = 14.1. 8.9 Hz. 
1H) 

IR (KBr) 3390. 1715. 1655, 1605. 1530. 1505 cm 1 
MS (SIMS, positive) m/z 513 (MH*) 



Compound of Example 38 



2-[5-amino-2-(4-f luorophenyl)-6-oxo-i ,6-dihydro-1 -pyrimidinyf]-N-[l -((benzothic^l-2-yl)carDonyf]-2-phenyle- 
thyf]acetamide 



[0163] 



mp 196-200°C 

'H-NMR (500 MHz. DMSO-d 6 ) 88.90 (d. J » 7.2 Hz. 1H). 8.28 (m. 2H), 7.68 (m, 2H). 7.35 (dd. J » 8.6. 5.5 Hz. 2H). 
7.29-7.18 (m. 6H). 7.10 (t J = 8.6 Hz. 2H). 5.75 (m. 1H). 5.16 (s. 2H). 4.52 (d. J = 16.5 Hz. 1H). 4.40 (d. J = 16.5 
Hz, 1 H), 3.27 (dd, J » 14.0. 4.5 Hz. 1 H). 2.97 (dd. J = 14.0. 9.0 Hz, 1 H) 
IR (KBr) 3400. 3290. 3050, 1655. 1605. 1555, 1505 cm' 1 
MS (SIMS, positive) m/z 528 (MH*) 



Compound of Example 40 

2-[5-anrano-2-{4-f luorophenyl)-6"Oxo-1 ,6-<fihydro-1 -pyrimidinyf]-N-[1 ^(benzoxazd-2-yl)carbonyi]-2-<4-f luorophe- 
nyl)ethyf)acetamide 

[0164] 



mp 245-249°C 

1 H-NMR (300 MHz. DMSO-dg) 88.94 (d. J = 7.0 Hz. 1H). 8.01 (d, J = 7.9 Hz. 1H). 7.92 (d. J = 8.2 Hz. 1H), 7.67 (t 
J = 7.52 Hz. 1H). 7.56 (t Jo 7.4 Hz. 1H). 7.35 (dd, J = 8.5. 5.5 Hz. 2H). 7.28 (s, 1H). 7.25 (dd. J o 8.4, 5.6 Hz. 2H). 
7.08 (t. J « 8.8 Hz. 4H). 5.51 (m, 1H). 5.15 (s, 2H). 4.48 (d, J o 16.9 Hz. 1H). 4.39 (d. J » 16.5 Hz, 1H), 3.29 (dd. J 
= 14.1. 4.8 Hz. 1H). 2.95 (dd. J » 14.0. 9.1 Hz. 1H) 
IR (KBr) 3350. 1650. 1600. 1500 cnY 1 
MS (SIMS, positive) m/z 530 (MH*) 



EP0 940 400A1 

Compound of Example 45 

2-(5-benzytoxycaibonyte^ 
phenyl ethy(]acetamide 

[0165] 



mp 220-223°C 

1 H-NMR (300 MHz, DMSO-dg) 59.04 (d. J = 6.7 Hz, 1H), 8.84 (s, 1H), 8.76 (dd. J = 4.7, 1 .4 Hz, 1H), 8.44-8.38 (m. 
2H). 7.69 (dd, J = 8.3, 4.7 Hz, 1H). 7.46-7.14 (m, 15H), 5.49 (m. 1H), 5.18 (S. 2H), 4.51 (d, J = 16.6 Hz, 1H), 4.44 
(d. J = 16.6 Hz. 1H). 3.34 (dd. J = 14.0. 5.0 Hz. 1H), 2.98 (dd, J = 14.0. 8.8 Hz. 1H) 
IR (KBr) 3350. 1720. 1655, 1600. 1510 cm* 1 
MS (SIMS, positive) nVz 629 (MH*) 



15 Compound of Example 46 

2-(5-amino-6-oxo-2-phenyM ,6-dihydrcM -pyrimidinyl)-N-[1 -[(oxazolo[4,5-b]pyridn-2-y0 
mide 



20 [0166] 

1 H-NMR (300 MHz. DMSO-de) 58.98 (d. J = 6.6 Hz. 1H), 8.76 (dd. J = 4.7, 1.2 Hz. 1H). 8.42 (dd. J = 8.3. 1.2 Hz, 
1H), 7.70 (dd, J = 8.3. 4.7 Hz. 1H), 7.39-7.17 (m. 11H), 5.48 (m, 1H). 5.11 (s. 2H). 4.47 (d, J « 16.6 Hz. 1H). 4.40 
(d. J = 16.6 Hz. 1H). 3.32 (m. 1H). 2.99 (dd. J = 14.0. 8.8 Hz. 1H) 
25 IR (KBr) 3380. 1715. 1655. 1610. 1530 cm* 1 
MS (SIMS, positive) m/z 495 (MH+) 



Compound of Example 50 

30 2-[5-amino6-oxo-2-(m-tolyl)-1 ,6<lihydro-1 -pyrimidinyl]-N-[1 -|I5-(methoxycartx>nyl)b^ 
nytethyljacetamide mp 1 85-1 88°C 

[0167] 

35 'H-MMR (500 MHz. DMSOde) 68.95 (d. J = 6.5 Hz. 1H). 8.51 (d. J = 0.7 Hz, 1H), 8.23 (dd, J * 8.7. 0.8 Hz. 1H). 
8.05 (d. J = 8.7 Hz. 1H), 7.30-7.06 (m. 10H). 5.53 (m, 1H). 5.10 (s, 2H), 4.46 (s. 2H), 3.93 (s. 3H), 3.30 (dd. J = 
14.0, 5.0 Hz. 1H). 2.99 (dd. J = 14.0. 8.5 Hz. 1H), 2.28 (s, 3H) 
IR (KBr) 3250. 3000. 2925. 1710. 1655. 1605. 1515 on' 1 
MS (SIMS, positive) nVz 566 (MH*) 



40 



Compound of Example 52 

2-[5-amino -6-cwch2-(m-tdyf)-1.6<Jir^ 
thyfjacetarrbde 

[0168] 



!H-NMR (300 MHz. DMSO-de) 68.94 (d. J » 6.5 Hz. 1H). 8.51 (s. 1H). 8.23 (dd. J = 8.7. 1.7 Hz. 1H). 8.04 (d, J « 
8.7 Hz. 1H). 7.35-7.00 (m. 10H), 5.51 (m. 1H), 5.09 (brs, 2H). 4.46 (s. 2H). 4.39 (q. J = 7.1 Hz. 2H). 3.30 (m, 1H), 
2.98 (m. 1H). 2.27 (s. 3H). 1.37 (t. J = 7.1 Hz. 3H) 
IR (KBr) 3350. 1710, 1655. 1610 cm* 1 
MS (SIMS, positive) m/z 580 (MH*) 



55 
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Compound of Example 53 

2-[5-benzyloxycaitx)fiylaminc-6-oxo-2-{^ 
nyl]-2-phenylethyl]acetarnide 

[0169] 

mp 200-208°C 

'H-NMR (300 MHz, DMSO-dg) 68.99 (d, J * 6.6 Hz, 1H). 8.86 (s. 1H). 8.50 (d, J s 1.3 Hz, 1H), 8.40 (s. 1H). 8.17 
(dd. J = 8.8. 1.6 Hz. 1H). 7.97 (d, J = 8.7 Hz. 1H), 7.57 (brs. 1H). 7.50-7.05 (m. 15H). 5.53 (m. 1H), 5.17 (s 2H) 
4.50 (brs. 2H). 3.30 (m, 1H). 2.97 (m. 1H). 229 (s, 3H) 
IR(KBr)3250. 1655.1510 cm- 1 

Compound of Example 54 

2-[5^minc-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyf]-N-[1 -[(5-cartemoy1benzc*azol-2-yl) carbony[]-2-phenyle- 
myljacetamide 

[0170] 

mp262-264°C 

1 H-NMR (300 MHz. DMSO-dg) 58.93 (d. J = 6.7 HZ, 1H), 8.50 (d. J * 1.3 Hz. 1H). 8.17 (dd. J = 8.8, 1.6 Hz, 1H). 

7.97 (d. J = 8.8 Hz. 1H). 7.57 (brs. 1H). 7.34-7.00 (m, 11H), 5.53 (m. 1H). 5.10 (ore. 2H). 4.46 (brs. 2H). 3.30 (m' 

1 H). 2.98 (m.1H), 2.27 (s.3H) 

IR(KBr)3350, 1650 cm- 1 

MS (SIMS, positive) m/z 551 (MH + ) 

Compound of Example 55 

2-[5-benzyl<^cartx)nylamino-6-ox^ 
yl]carbonyl]-2-phenylethyl]ace1amide mp 207-21 4°C 

[0171] 

1 H-NMR (300 MHz, DMSOdg) 88.99 (d, J * 8.7 Hz. 1 H). 8.86 (brs. 1 H), 8.67 (bis. 1 H). 8.45 (d. J = 1 .3 Hz, 1 H), 
8.40 (s. 1H). 8.14 (dd. J » 8.7. 1.7 Hz. 1H), 7.98(d. J » 8.7 Hz. 1H). 7.55-7.08 (m. 14H). 5.54 (m. 1H). 5.17 (s, 2H)! 
4.50 (bis. 2H). 3.30 (m. 1H). 2.97 (m. 1H). 229(s, 3H). 1.16 (t.J » 72 Hz. 3H) 
IR(KBr) 3350. 1655.1510 cm' 1 

Compound of Example 56 

2-[5-an™no-6-oxc-2-(rrhto»y0-1.6-di^ 
nylethyfjacetamide mp 212-214°C 

[0172] 

1 H-NMR (300 MHz. DMSO-d 6 ) 68.93 (d,J = 6.8 Hz. 1H). 8.67 (brs. 1H). 8.46 (s. 1H). 8.14 (d. J = 8.8 Hz. 1H). 7.98 
(d. J • 8.8 Hz, 1H). 7.48-7.02 (m. 10H), 5.53 (m. 1H). 5.10 (s. 2H). 4.46 (brs. 2H). 3.35 (q. J - 7.2 Hz. 2H). 3.30 (m. 
1H). 2.97 (m, 1 H). 2.27 (s. 3H). 1 .16 (t J - 7.1 Hz. 3H) 
IR (KBr) 3350. 1640. 1605. 1510 cm 1 
MS (SIMS, positive) m/z 579 (MH+) 
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Compound of Example 57 

2-(5-benzytoxycaibonylamino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[I5-(diethylaminocartx)nyi)ben20xa20l- 
2-yl]cartx)nyl]-2-phenylethyl]acetamide mp 95-100°C 



[0173] 



1 H-NMR (300 MHz, DMSO«J 6 ) 58.99 (d, J = 6.5 Hz. 1H), 8.86 (brs. 1H), 8.41 (s, 1H), 7.97 (s. 1H), 7.96 (d, J = 8.0 
Hz, 1H), 7.61 (dd, J = 87. 1 .4 Hz. 1H). 7.50-6.95 (m. 14H). 5.55 (m. 1H). 5.17 (s. 2H). 4.50 (brs. 2H). 3.60-2.82 (m. 
6H), 2.30 (s. 3H), 1.30-0.80 (m. 6H) 
IR (KBr) 3350. 1720. 1650, 1505 cm' 1 

Compound of Example 58 



2 -[5-amino-6-oxo-2 -(m-tolyl) - 1 ,6-dihydro-l -pyrimidinyl]-N-[1 -II5-(diethyiarrunocarbony0beruoxazol-2-yncarbonyi]-2- 
phenyiethyf]acetamide 



[0174] 



mp 117-120°C 

1 H-NMR (300 MHz. DMSO-de) 58.92 (d. J * 6.6 Hz. 1H), 7.97 (s, 1H), 7.96 (d. J = 7.2 Hz. 1H), 7.61 (dd. J * 8.6. 
1.3 Hz. 1H), 7.40-6.92 (m, 10H), 5.54 (m, 1H). 5.10 (s, 2H). 4.46 (brs. 2H). 3.60-2.90 (m, 6H), 2.28 (s. 3H), 1.30- 
0.90 (m, 6H) 

IR (KBr) 3400. 1610. 1520 cm' 1 
MS (SIMS, positive) m/z 607 (MhT) 



Compound of Example 59 



2-[5-benzyloxycarbonylamino-6-oxo-2-(m-tolyl)-1 .6-dihydro-1 -pyrimidinyl]-N-[1 -[(oxazolo[4,54D]pyridin-2-yl)carbonyl]-2- 
phenylethyl]acetamide mp 223-227°C 



[0175] 



1 H-NMR (300 MHz, DMSO-ds) 69.03 (d. J = 6.6 Hz. 1 H). 8.83 (s. 1 H). 8.76 (dd. J = 4.7. 1 .4 Hz, 1 H). 8.43-8.38 (m, 
2H), 7.69 (dd, J = 8.4. 4.7 Hz. 1H), 7.47-7.12 (m, 14H), 5.51 (m, 1H), 5.17 (s, 2H) f 4.50 (s, 2H), 3.33 (dd. J = 14.1, 
4.9 Hz, 1H), 2.99 (dd, J = 14.1, 8.7 Hz, 1H), 2.29 (s. 3H) 
IR (KBr) 3360. 3010. 1720, 1655. 1600, 1505 cm' 1 
MS (SIMS, positive) rrVz 643 (MKT) 



Compound of Example 60 



2-[5-amirH>6K3XCH2KrrvtolyO-1.6<lihydra-1 -pyrimidinyl>N-{1 -[(©cazolo[4,5-b]pyridir>2-y0cato^ 
mide 



[0176] 

1 H-NMR (300 MHz. DMSO-dg) 68.97 (d. J = 6.5 Hz. 1H). 8.76 (dd. J = 4.7. 1.4 Hz. 1H), 8.42 (dd. J o 8.4. 1.4 Hz. 

1H). 7.70 (dd, J - 8.4. 4.7 Hz, 1H). 7.29-7.04 (m, 10H), 5.50 (m, 1H). 5.09 (s, 2H), 4.45 (s, 2H), 3.30 (m, 1H), 2.99 

(dd. J = 14.1, 8.8 Hz. 1H), 2.27 (s, 3H) 

IR (KBr) 3260. 1715. 1655. 1605. 1525 cm' 1 

MS (SIMS, positive) rrvz 509 (MhT) 



5 
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Compound of Example 62 

[0177] 

mp 14M47°C 




15 Compound of Example 64 

20 [0178] 

mp 146-152*0 

* 1H). 4.47 (d, J = 17.0 Hz. 1H). 4.39 (q J a 71 Hz 2Hl ,5 2J" f^i? J?u"* ( * 454 tt J " 170 

1H). 1.38 (t. J = 7.1 Hz. 3H) ^ 3 3 ° (dd ' J ° 14 4 8 * 1H >- 2 * J = 14.1. 8.7 Hz, 

IR (KBr) 3400. 3300. 1710. 1655. 1605. 1525 cm-1 
MS (SIMS, positive) m/z 567 (MH*) 

30 Compound of Example 71 

ZHW^oxycaibonylairtno^^ 
[0179J [1^(oxazdo(4.5*]pyridin-2-yl)cait)on^ 
mp 190-195°C 

'H-NMR (300 MHz. DMSOde) 89.08 (d. J = 6.8 Hz 1H> a 93 is lui a . 

2H). 8.44 (s. 1H), 8.41 (dd, J = 8 4 1 4 Hz 1H1 777 2 i « ft ! ( ' J = 4 7> M **■ 1H) ' 863 - 8 - 58 ( m - 

7.17 (m. 11H). 5 49 (m. 1H) 5 18 (s 2H) 4 56 /d' 'Kl 5 1H)> 7 69 (dd ' J » 8 4 ' 4 7 ™). 7.4^ 
«*. J = 14.0. 8.7 Hz'Vh) ^ ( ' J " 16 9 * 1H) ' 4 49 «• J " 16 9 1 H). 3.33 (m. 1H). 2.97 

IR (KBr) 3380. 3280. 1720. 1655. 1600. 1510 cm 1 
MS (SIMS, positive) m/z 630 (MH*) 

Compound of Example 72 
[0180] 



35 



40 



45 



SO 



1 H-NMR (300 MHz, DMSO-cL) 69.03 (d J = 6 7 Hz 1 H> fi 7fi mh i i,, iu . „ 

IR (KBr) 3350. 1710. 1655. 1605. 1525 cm' 1 ' 
« MS (SIMS, positive) m/z 496 (MH*) 



EP0940 400A1 



Compound of Example 73 



2-[5-benzyloxycartx>nytamino-6-oxo-2-(4-pyridyl)-1 ,6-dihydro-l -pyrimidinyl}-N-[1 -[[5-(methoxycart)onyi)ben20xazol-2- 
yl]carbony!]-2-phenyiethy0acetamide 



[0181] 

1 H-NMR (300 MHz, DMSOk1 6 ) 69.05 (d, J = 6.8 Hz. 1H). 8.96 (s, 1H), 8.61 (dd. J = 4.5, 1.5 Hz, 2H), 8.53 (d. J = 
1.5 Hz, 1H), 8.44 (s. 1H), 8.23 (dd. J = 8.7, 1.6 Hz, 1H), 8.04 (d. J = 8.7 Hz, 1H), 7.48-7.1 4 (m, 12H), 5.56 (m, 1H), 
5.18 (S. 2H), 4.50 (m, 2H), 3.92 (s, 3H), 3.38-3.23 (m. 1H), 2.96 (dd. J = 14.1, 8.8 Hz. 1H) 
IR (KBr) 3275. 3025. 2925. 1720, 1660. 1595, 1510 cm ' 
MS (SIMS, positive) rtVz 687 (MhT) 



Compound of Example 74 



2-{5-amino-6-oxo-2-(4-pyridy1)-1 ,6-dihydro-1-pyrimidinyf]-N-[l -d5-(methoxycartx)nyl)benzoxazol-2-yf]cait)onyl]-2-phe- 
nyiethyljacetamide 



[0182] 



rrp 238-240°C 

1 H-NMR (500 MHz, DMSO<l 6 ) 89.02 (d. J = 6.7 Hz, 1H). 8.57-8.50 (m, 3H). 8.24 (dd. J = 8.7. 1.6 Hz. 1H), 8.05 (d. 
J = 8.7 Hz. 1H). 7.35-7.18 (m. 8H), 5.56 (m, 1H), 5.31 (brs. 2H), 4.48(m, 2H). 3.93 (s, 3H). 3.38-3.29 (m, 1H), 2.97 
(dd. J = 14.1. 8.7 Hz. 1H) 

IR (KBr) 3275. 3025. 2950. 1710. 1655, 1610. 1590. 1530 cm -1 
MS (SIMS, positive) nVz 553 (MhT) 



Compound of Example 76 



2-[5-amino-2-(3-fluorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidnyQ-N-[1-[[5-(metrK)x^^ 
phenylethyQacetamide 

[0183] 



mp 194.5-196°C 

1 H-NMR (300 MHz, DMSO-ds) 8 8.99 (d, J » 6.7 Hz, 1H), 8.51 (d, J = 1.6 Hz, 1H), 8.23 (dd. J = 8.7, 1.6 Hz. 1H), 
8.04 (d. J = 8.7 Hz. 1H), 7.40-7.11 (m. 10H). 5.53 (m, 1H), 5.19 (brs, 2H), 4.52 (d. J * 17.2 Hz, 1H), 4.46 (d. J o 
17.2 Hz. 1H). 3.93 (S, 3H), 3.31 (dd, J * 14.0. 4.7 Hz, 1H), 2.98 (dd, J = 14.0. 8.8 Hz. 1H) 
IR (KBr) 3450. 3350. 3080, 2960. 1720. 1675. 1660, 1610, 1585. 1530 cm* 1 
MS (APCI, positive) nVz 570 (MhT) 



Compound of Example 78 

2-[5-amino-2-(3-ctiloropherTyl)-6-oxo-1 ,6-c5hydro-1 -pyrimidinyf]-N-[1 -n5-(memoxycartx)ny0benzoxazc^2-y0cart»nyf]- 
2 -phenyl ethyi]acetamide 



[0184] 



mp197-199°C 

1 H-NMR (300 MHz. DMSOkJ 6 ) 8 9.00 (d. J * 6.8 Hz, 1H), 8.51 (d, Js 1.6 Hz, 1H). 8.23 (dd, J = 8.7. 1.6 Hz, 1H), 
8.04 (d, J = 8.7 Hz, 1H). 7.48-7.16 (m, 10H). 5.53 (m. 1H). 5.21 (brs. 2H). 4.53 (d. J = 16.8 Hz. 1H), 4.45 (d. J = 
16.8 Hz. 1H). 3.93 (S.3H). 3.30 (dd. Jo 14.1.4.9 Hz. 1H). 2.99 (ud. J = 14.1, 8.7 Hz, 1H) 
IR (KBr) 3420. 3280. 3080. 3020. 2950. 1720. 1675. 1660. 1610. 1565. 1530 cm* 1 
MS (APCI. positive) nVz 586 (MH*) 
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Compound of Example 80 

2-(5-amino-2-{3-nitrophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -(I5-(methoxycanMnyl)benzoxa2ol-2-yl)caibonyl)-2- 
phenylethyl]acetamide mp 2O2-203.5°C 

[0185] 

'H-NMR (300 MHz. DMSO-dg) 8 9.00 (d, J = 6.9 Hz, 1H), 8.50 (d. J = 1.4 Hz. 1H). 8.22 (dd. J = 8.7, 1.4 Hz, 1H) 

8.21 (brs. 2H), 8.03 (d, J « 8.7 Hz, 1H), 7.78 (d, J = 7.8 Hz. 1H), 7.61 (t. J = 7.8 Hz. 1H). 7.32 (s, 1H), 7.28-7.13 (m.' 

5H). 5.53 (m 1H), 5.29 (brs, 2H). 4.57 (d. J = 16.5 Hz. 1H). 4.51 (d, J = 16.5 Hz, 1H). 3.93 (s. 3H), 3.29 (dd. J * 

1 4.0. 4.8 Hz, 1 H). 2.94 (dd. J = 1 4.0. 8.7 Hz. 1 H) 

IR (KBr) 3470, 3350, 3080, 2960, 1720, 1665, 1605. 1530, cm' 1 

MS (APCI. positive) m/z 597 (MH + ) 

Compound of Example 82 

2-(5-amino-2-(4-chlofophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyf]-N-(1 -(I5-(ethoxycarb<xiyl)benzoxazol-2-yl]caJt)onyfl-2- 
phenylethyl]acetamide 

[0186] 

1 H-NMR (300 MHz. DMSO-de) 8 9.02 (d, J = 6.7 Hz. 1H), 8.52 (d. J = 1.4 Hz, 1H). 8.25 (d. J » 8.7. 1.4 Hz. 1H). 
8.06 (d. J = 8.7 Hz, 1H). 7.31-7.18(m, 10H), 5.48 (m, 1H). 5.19 (brs. 2H), 4.48 (d. J - 16.6 Hz, 1H). 4.39 (d. J = 

16.6 Hz, 1H), 4.37 (q, J = 7.1 Hz. 2H). 3.33 (dd. J = 14.0. 4.3 Hz, 1H). 2.97 (dd. J » 14.0. 8.9 Hz. 1H). 1.37 (t J = 
7.1HZ.3H) 

IR (KBr) 3380. 3280. 3040. 1715. 1660. 1605. 1550. 1520. cm" 1 
MS (SIMS, positive) m/z 600 (MH*) 

Compound of Example 84 

2-[5-amino-2-(3-chlorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyi]-N-[1 -[[5-(etr»xy<artxxiy1)benzoxazol-2-y1]cajt)Of^^ 
phenylethyfjacetamide 

[0187] 

mp235-237°C 

1 H-NMR (300 MHz, DMSOdg) 8 8.99 (d. J « 6.4 Hz. 1H), 8.51 (d. J = 1.5 Hz, 1H), 823 (dd. J = 8.7. 1.5 Hz. 1H). 
8.04 (d, J » 8.7 Hz, 1H), 7.46-7.16 (m 10H), 5.51 (m, 1H). 5.20 (brs. 2H). 4.52 (d, J «= 16.7 Hz, 1H), 4.45 (d. J » 

16.7 Hz, 1H). 4.39 (q. J = 7.1 Hz. 2H). 3.30 (dd, J = 14.0, 5.0 Hz. 1H). 2.98 (dd. J = 14.0, 8.6 Hz. 1H). 1.37 (t J = 
7.1 Hz, 3H). 

IR (KBr) 3400, 3250. 3040. 2960, 1720, 1710, 1675, 1650. 1610. 1585. 1560, 1530 cnT 1 
MS (APCI. positive) m/z 600 (MH*) 

Compound of Example 86 

2-[5-arrirKh2-(3-methoxypheny1)-6-ox^ 
thyljacetamide 

[0188] 

mp 167-171°C 

1 H-NMR (300 MHz, DMSO-dg) 8 8.92 (d. J = 6.8 Hz, 1H), 8.01 (d, J = 8.0 Hz. 1H), 7.91(d. J o 8.0 Hz. 1H). 7.66 (t 
J = 8.0 Hz. 1H). 7.56 (t J = 8.0 Hz, 1H), 7.30-7.15 (m. 7H), 6.98-6.92 (m. 2H), 6.85 (d. J » 7.6 Hz. 1H). 5.57 (m. 
1H). 5.13 (brs. 2H). 4.49 (d. J » 16.6 Hz. 1H). 4.43 (d. J = 16.6 Hz. 1H). 3.68 (s. 3H). 3.27 (dd. J « 14.0. 9.0 Hz. 
1H). 2.99 (dd. 14.1, 8.6 Hz. 1H) 

IR (KBr) 3450, 3300. 3080. 3030. 2970. 1715. 1660, 1605. 1580. 1530-cm- 1 
MS (APCI. positive) m/z 524 (MH*) 
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Compound of Example 88 

2-{5-amino-2-(3-methoxyphenyi)-6-oxo-1,6-dih^^ 
nyl]-2-pheny1ethy1]acetamide 

[0189] 

np 184.5-1 86. 0°C 

1 H-NMR(300 MHz. DMSCXy 6 8.97 (d. J = 6.7 Hz, 1H), 8.51 (d. J = 1.6 Hz, 1H), 8.23 (dd. J = 8.7. 1.6 Hz. 1H), 
8.04 (d. J = 8.7 Hz. 1H). 7.31-7.14 (m. 7H), 6.98-6.83 (m. 3H), 5.54 (m, 1H). 5.13 (brs, 2H), 4.50 (d, J = 16.6 Hz, 
1H). 4.44 (d. J = 16.6 Hz. 1H). 3.93 (s. 3H). 3.69 (s, 3H). 3.30 (dd, J = 14.2. 5.3 Hz. 1H). 3.00 (dd. J = 14.2. 8.4 Hz. 
1H) 

IR (KBr) 3450. 3320. 3060. 3020, 2940. 1715. 1660. 1605. 1530 cm' 1 
MS (APCI. positive) m/z 582 (MKT) 



Compound of Example 90 

2-[5-amino-2-(3-methoxyphenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyq-N-[1 -[[5-(ethoxycarbonyl)benzQxazol-2-yqcartX)nyll- 
2 -phenyl ethy1]acetamxje 



[0190] 

mp 153-156°C 

1 H-NMR (300 MHz. DMSO-d 6 ) 8 8.96 (d. J = 6.9 Hz. 1H), 8.51 (d, J = 1.6 Hz. 1H). 8.23 (dd, J = 8.7, 1.6 Hz. 1H). 

8.04 (d. J = 8.7 Hz. 1H), 7.30-7.15 (m. 7H). 6.97-6.90 (m, 2H), 6.86 (d. J = 7.6 Hz. 1H). 5.53 (m, 1H). 5.12 (brs, 2H). 

4.49 (d. J » 16.6 Hz. 1H). 4.44 (d. J = 16.6 Hz. 1H), 4.39 (q. J = 7.1 Hz. 2H). 3.69 (s. 3H). 3.30 (dd. J = 14.2. 4.8 

Hz. 1H). 2.99 (dd. J = 14.1. 8.6 Hz, 1H). 1.37 (t J = 7.0 Hz, 3H) 

IR (KBr) 3450. 3250. 3050. 2950. 1720. 1660, 1600. 1580. 1530 cm' 1 

MS (APCI. positive) m/z 596 (MH*) 



Compound of Example 92 

2-(5-amino-6-oxo-2-phenyM ,6-diyhdro-1 -pyrimidinyl)-N-[l -(J5-(methc^cart)onyl)beruoxazd-2-yl]cart)onyl]-2 
thyf]acetamide 



[0191] 



mp271-274°C 

1 H-NMR (300 MHz. DMSO-de) 6 8.95 (d, J = 6.6 Hz. 1H) f 8.51 (d, J * 1.5 Hz. 1H), 8.24 (dd, J = 8.7, 1.5 Hz, 1H), 
8.05 (d, J = 8.7 Hz. 1H), 7.41-7.16 (m, 11H). &53 (m, 1H), 5.11 (brs, 2H), 4.49 (d, J o 16.7 Hz. 1H), 4.42 (d. J « 
16.7 Hz, 1H), 3.93 (S, 3H), 3.31 (dd, J = 14.0. 4.9 Hz. 1H), 2.98 (dd. J « 14.0. 8.7 Hz, 1H) 
IR (KBr) 3400, 3280. 3040. 2940, 1715. 1675, 1650. 1610, 1585. 1530 cm' 1 



Compound of Example 93 

2-[5-amino-2-<3-aminophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyQ-N-[1 -n5-(methoxycarbonyl)benzox^ 
2-phenyiethyf]acetamide 



[0192] 



mp1 25.0-1 27.5°C 

1 H-NMR (300 MHz, DMSOde) 8 8.92 (d, J = 6.6 Hz, 1H), 8.52 (d. J « 1.6 Hz. 1H). 8.23 (dd. J = 8.7. 1.6 Hz. 1H), 

8 04 (d J s 8.7 Hz. 1H). 7.31-7.13 (m. 6H). 6.87(t. J = 7.6 Hz. 1H). 6.65-6.50 (m. 2H). 6.37 (d. J = 7.6 Hz. 1H). 5.56 

(m. 1H). 5.25 (brs. 2H). 5.03 (brs, 2H). 4.51 (d. J * 16.6 Hz. 1H), 4.44 (d. J = 16.6 Hz. 1H). 3.93 (s. 3H). 3.30 (dd. 

J 8 14.1. 4.6 Hz. 1H), 3.03 (dd. J « 14.1, 8.4 Hz. 1H) 

IR (KBr) 3400, 3340, 3050. 3010. 2940, 1715, 1655, 1600, 1530 cm* 1 

MS (APCI, positive) nVz 567 (MH*) 



Compound of Example 94 



2-[5-acetamide-2^4-flu<^ 
thyljacetamide 

[0193] 

mp 254-256°C 

1 H-NMR (300 MHz, DMSO-cy 5 9.50 ($, 1H), 9.02 (d, J = 6.9 Hz, 1H), 8.77 (s, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.92 
(d. J = 8.0 Hz, 1H), 7.67 (t , J = 8.0 Hz, 1H), 7.56 (t, J =8.0 Hz, 1H), 7.43 (dd, J = 8.8, 5.5 Hz, 2H), 7.30-7.12 (m, 
. 7H), 5.57 (m, 1H), 4.55 (d, J = 16.7 Hz, 1H), 4.45 (d, J = 16.7 Hz, 1H), 3.31 (dd, J = 14.1, 4.7 Hz, 1H), 2.96 (dd, J 
= 14.1,8.9 Hz.1H),2.13(S, 3H) 

IR (KBr) 3470, 3360, 3080, 1695. 1655, 1605, 1530, 1500 cm" 1 

Experimental Example 1 : inhibitory activity of the inventive compound on human heart chymase 

[01 94] The effectiveness of the inhibitory activity of compound (I) and compound (XXVI) of the present invention was 
evaluated based on the inhbitory activity on amidase activity of human heart chymase, which was determined as in the 
following. 

[0195] The inhibitory activity was quantitatively determined through variation in fractional residual activity of the 
enzyme caused by the inventive compound in defined serial concentration (<xi , <x10, <xl 00-fold equivalents) relative 
to 5 nM chymase in the presence of synthetic substrate, sucdnyl-alanyl-alanyi-prolyl*phenylalaninei>-nrtroanilide (final 
concentration 2.5 mM). The inhibitory effect was analyzed by least square regression of Easson-Stedman plot (Proc. 
Roy Soc. B. 1936, 121, p. 141) utilizing bimolecular equBforium reaction linearization formula. The inhibitory activity 
was evaluated by the apparent inhibitory constant (Kiapp) obtained by this analysis and inhibitory constant (Ki) calcu- 
lated from final substrate concentration in the reaction mixture and Km values separately determined. With regard to 
the quantitative determination of initial rate of the enzyme reaction, the amoirrt of p-nitroaniline produced by hydrolysis 
of th substrate was spectrophotometrically detected in terms of an increased absorbance which was obtained by sub- 
tracting absorbance at 650 nm wavelength from the absorbance at 405 nm. The chymase inhibitory activity of the com- 
pound of the present invention was calculated as ratio of residual activity in the presence of inhibitor relative to enzyme 
activity in the absence of inhibitor, and incorporation of the determination values was completed at a level less than ini- 
tial rate guarantee absorbance at a concentration of the substrate used for the enzyme, after which analysis was per- 
formed. 

[0196] The reaction mixture consisted of a buffer (pH 7.5, 140 $ of Tris-HCI (100 mM)- KCI (2 M), the inventive com- 
pound dissolved in 20 jJ of 10% dimethyl sulfoxide (DMSO), substrate dissolved in 20 pi of DMSO, and 20 yl of chy- 
mase, thus amounting to 200 p] in total. 

(01 97] Stating with the absorbance immediately alter addition of the enzyme, increases in absorbance were recorded 
as a progressive curve taken precisely at equal time intervals. 

[0198] From the above data, the difference between absorbances at completion of the reaction and immecfiately after 
eduon was used to quantitatively determine the residual activity of the sample added with the inhibitor relative to a con- 
trol wherein the inhibitor was not added. Alternatively, reaction rates of the control and the sample added with the inhfo- 
rtcx were calculated for certain time period (£ 20 min) with successive shift (every 10 to 30 minutes) of the period, and 
the r sidual activity ratio was quantitatively determined and analyzed from the respective reaction rates averaged 
through the entire reaction time. 

[01 99] The inhibitory activity against human leukocyte elastase was determined using N-methoxysucdnyi-alanyi-ala- 
nyi -prolyl -vallnei>nrtroanilide as a substrate and 0.1 M Tris-HCI (pH 8.0) containing 20 mM CaCI 2 and 0.1% Tween 80 
as a buffer, wherein other compositions and method were the same as above. 

[0200] . The results of human heart chymase inhibitory activity test of representative compound (I) and compound 
(XXVI) of the present invention are shown in Table 10. 



Table 10 



Example No. 


Ki (jiM) 


3 


1.30 


5 


0.076 


7 


0.056 
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Table 10 (continued) 



Example No. 


KifeiM) 


9 


1.84 


15 


0.183 


17 


0.130 


21 


0.111 


23 


0.048 


26 


0.093 


31 


0.016 


40 


0.990 


44 


0.002 


45 


0.024 


53 


0.066 


55 


0.059 


58 


0.012 


64 


0.045 


72 


0.074 


73 


0.059 


80 


0.042 


88 


0.005 


93 


| 0.006 


94 


0.058 



[0201 J On the other hand, the inhibitory activity against human leukocyte elastase was >1 0 s pM for every compound. 
[0202] Rom the above results, it is evident that the compound (I) and compound (XXV!) of the present invention does 
not inhibit human leukocyte elastase at all, but strongly inhfoits human heart chymase. 

Formulation Example 1 : tablet 

( 1 ) Compound (I) of the present invention 10 mg 

(2) Fine particle No. 209 for direct pounding (Fuji Kagaku) 46.6 mg 

Magnesium aluminate metasflkale 20% 
Com starch 30% 
Lactose 50% 

(3) Crystalline cellulose 24.0 mg 

(4) Calcium carbaxylmethykrilxjiose 4.0 mg 

(5) Magnesium stearate 0.4 mg 



[0204] (1), (3) and (4) were respectively passed through a 100 mesh sieve in advance. The obtained (1), (3) and (4) 
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J 



and (2) were respectively dried to a certain water content and mixed at the above^entioned weight ratios in a mixer 
(5) was added to the homogeneous powder mixture and mixed for a short lime (30 seconds) and the nixed powder was 
compressed (pounder: 6.3 mn*j>, 6.0 mmR) to give tablets weighing 85 mg per tablet. 

(0205] This tablet may be coated with a typical enteric film coating agent (e.g., polyvinyl acetal diethylamino acetate) 
s or edible colorant, as necessary. ' 



Formulation Example 2 : capsule 
[0206] 

10 





(1) Compound (I) of the present invention 


50g 


15 


(2) Lactose 


935 g 




(3) Magnesium stearate 


15g 



[0207] The above-mentioned ingredients were weighed respectively and mixed homogeneously. The mixed powder 
20 was packed in hard gelatin capsules by 200 mg per capsiie. 

F rmulation Example 3 : injection 

[0208] 



30 



35 



40 



45 



(1) Hydrochloride of compound (I) of the present invention 

(2) Sucrose 

(3) Physiological saline 



5 mg 
100 mg 
10m! 



[0209] A mixture of the above-mentioned ingredients was filtered through a mentrane filter, again sterilized by filtra- 
tion and the filtrate was aseptically dispensed into vials. Nitrogen gas was filed and the vials were sealed to give intra- 
venous injection. 

[021 0] The heterocyclic amide compound and pharmacologically acceptable salt thereof of the present invention have 
superior inhibitory activity against chymase groups in mammals inclusive of human and can be administered orally or 
parenteral^. Therefore, they are useful as chymase inhbrtors and can be used for the prophylaxis and treatment of var- 
ious diseases caused by chymase, such as those caused by angiotensin II. 

[021 1] The present invention is based on patent application Nos. 284471/1996 and 194106/1997 filed in Japan, the 
contents of which are incorporated hereinto by reference. 

Claims 

1 . A heterocyclic amide compound of the formula ( I) 



so 



55 



M R 

Yo (GHz)*'* 



(I) 
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wherein 

R is a hydrogen atom,, alkyi. — CHO. — CONhfe, -COR 1 , — COOR 1 , -CONHOR 1 , — CONHR 1 , 

-CONR 1 R 1 ', — CONHSO2R 1 , -COSR 1 , -COCOR 2 , — COCOOR 2 . — CONHCOOR 2 . 
— COCONFPR 4 . — CSXR 1 , -S0 2 WR 1 , — SOgNR^ 1, or — SO2E wherein R 1 and R 1 'maybethe 
same or different and each is independently alkyi. cydoalkyi, cydoalkyialkyl, aryi. arylalkyl, heter- 
oaryl, heteroarylalkyl, heterocycle or heterocyclic alkyi, R 2 . R 3 and R 4 may be the same or differ- 
ent and each is independently a hydrogen atom, alkyi or arylalkyl, or — NR 3 R 4 may in 
combination form a heterocyde, X is a single bond. — NH— , — O— or — S— , W is a single bond, 
— NH— — NHCO— — NHCOO— or — NHCONH — , and E is a hydroxyl group or amino; 

R 5 , R 6 and R 7 may be the same or different and each is independently hydrogen atom or alkyi, or one of R 5 . R 6 



and R 7 is aryl, arylalkyl. arylalkenyl, heteroaryl, heteroarylalkyl or heteroarylalkenyl and the rest 
is hydrogen atom; 

M is a carbon atom or nitrogen atom, provided that when M is a nitrogen atom, R 6 is void; 

Y is cydoalkyi, aryl or heteroaryl; 

Z is a groij? of the formula (i) 



formula GO 



formula fin) 




wherein R 8 and R 9 may be the same or different and each is independently hydrogen atom, alkyi, 
aryl, arylalkyl, heteroaryl, heteroarylalkyl, halogen, trifluoromethyl, cyano. nitro. — NR 10 R 10 \ 
— NHSO2R 10 . —OR 10 , —COOR 10 , -CONHS0 2 R 10 or — CONR 10 R 10t wherein R 10 and R 10 ' 
may be the same or different and each is independently hydrogen atom, alkyi, cydoalkyi, 
cydoalkylaJkyl. aryl. arylalkyl. heteroaryl, heteroarylalkyl or trifluoromethyl. or — NR 10 R 10, may in 
combination form heterocyde. A is — O— , — S— or — NR 12 — wherein R 12 is a hydrogen atom, 
alkyi. cydoalkyi or cydoalkyialkyl. and a. b, c and d are each a carbon atom or one of them is a 
nitrogen atom and the rest is a carbon atom;, and 
n isOoM, 

wherein, of the above-mentioned groups, alkyt. cydoalkyi. cydoalkyialkyl. aryl. arylalkyl. arylalkenyl. heteroaryl. 
heteroarylalkyl, heteroarylalkenyl. heterocyde and heterocydic alkyi each optionally has a substituent, 
or a pharmacologically acceptable salt thereof. 
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Th heterocyclic amide compound of claim 1 wherein in u» m v • 

pharmacologically acceptable salt thereof. * (l) Y 18 *" opfiona| V substituted aryl. or a 

pharmacologically acceptable salt thereof M ,S a nrtr09en ■»"". r6 is void, or a 



, ■ ..is.BOIISI 

pharmacologically acceptable salt thereof. 
5. A compound of the formula (III) 



wherein 



R 5 . R 6 and R 7 



M 

Y 
Z 



RHN 




-NH-. -NHCO-. -AlHCOO-or -HHmT .7 ~ S ~' Wisa Slr1 9 le bond, 

is a group of the formula p) 



R 8 n 



formula (ii) 



(ii) 



or formula (iii) 
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wherein R 8 and R 9 may be the same or different and each is independently hydrogen atom, alkyl. 
aryl. arylalkyl, heteroaryl, heteroarylalkyl, halogen, trifluoromethyl. cyana nitro. — NR 10 R 10 \ 
— NHSOsR 10 . — OR 10 , — COOR 10 , -CONHS0 2 R 10 or — CONR 10 R 10 ' wherein R 10 and R 10, 
may be the same or different and each is independently hydrogen atom, alkyl, cycloalkyl, 
cycloalkytalkyl. aryl. arylalkyl, heteroaryl, heteroarylalkyl or trifluoromethyl. or — NR 10 R 10 may in 
combination form heterocycle, A is — O — , — S — or — N R 1 2 — wherein R 12 is a hydrogen atom, 
alkyl, cycloalkyl or cycloalkylalkyl, and a. b. c and d are each a carbon atom or one of them is a 
nitrogen atom and the rest is a carbon atom; and 
n is 0 or 1 . 

wherein, of the above-mentioned groups, alkyl, cycloalkyl. cycloalkylalkyl. aryl. arylalkyl. arylalkenyl, heteroaryl. 
heteroarylalkyl, heteroaryialkenyl, heterocyde and heterocyclic alkyl each optionally has a substrtuertt. 
or a pharmacologically acceptable salt thereof. 

6. A compound of the formula (XXVI) 

R 6 




(XXVI) 



R is a hydrogen atom, alkyl, -CHO. — CONhfe, -COR 1 . — COOB\ -CONHOR 1 . — CONHR 1 , 

-CONR 1 R 1 \ -CONHSC^R 1 . -COSR 1 , -COCOR 2 . -COCOOR 2 , -CONHCOOR 2 , 
— COCONR 3 R 4 , -CSXR 1 , — S0 2 WR 1 , — S0 2 NR 1 R 1, or — SQ 2 E 

wherein R 1 and R 1, may be the same or different and each is independently alkyl, cycloalkyl. 
cycloalkylalkyl, aryl. arylalkyl, heteroaryl, heteroarylalkyl. heterocycle or heterocyclic alkyl, R 2 , R 3 
and R 4 may be the same or (Efferent and each is independently a hydrogen atom, alkyl or aryla- 
lkyl, or — NR 3 R 4 may in combination form a heterocycle. X is a single bond. — NH— , — O— or 
— S— , W is a single bond. -NH— , — NHCO— . — NHCOO— or — NHCONH — , and E is a 
hydroxy! group or amino; 

R 5 , R 6 and R 7 may be the same or different and each is independently hydrogen atom or afcyl. or one of R 5 . R 6 
and R 7 is aryl, aryiakyl, arylalkenyl. heteroaryl. heteroarylalkyl or heteroaryialkenyl and the rest 



is hydrogen atom; 

M is a carbon atom or nitrogen atom, provided that when M is a nitrogen atom, R is void; 

Y is cycloalkyl, aryl or heteroaryl; and 

n isOoM, 



wherein, of the above-mentioned groups, alkyl, cycloalkyl. cycloalkylalkyl. aryl. arylalkyl, arylalkenyl. heteroaryl, 
heteroarylalkyl. heteroaryialkenyl. heterocycle and heterocyclic alkyl each optionally has a substituent, 
or a pharmacologically acceptable salt thereof. 

7. A pharmaceutical composition comprising a heterocyclic amide compound of any of daims 1 to 4 and claim 6 or a 
pharmacologically acceptable salt thereof, and a pharmacological acceptable carrier. 
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8. The pharmaceutical composition of claim 7, which 
is a chymase inhibitor. 
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